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PREFACE. 


The  present  work  has  been  undertaken  with  a  belief  that  it  is 
possible  to  supply  to  persons  having  no  medical  education,  such 
information  as  will  enable  them  not  only  to  meet  emergencies 
which  often  arise  in  the  absence  of  professional  advice,  but  will 
also  help  them  to  understand  the  nature,  course,  and  results  of 
many  diseases,  the  description  of  which  is  not  ordinarily  to  be 
found  outside  of  technical  books,  intended  for  professional  read- 
ers, and  with  difficulty  understood  by  others. 

It  has  been  heretofore  considered  inexpedient  by  physicians  to 
attempt  to  popularize  such  knowledge.  It  seemed  difficult  to  do 
so,  in  a  way  that  would  enable  their  writings  to  be  understood  by 
those  who  know  little  or  nothing  of  anatomy  and  physiology,  and 
to  whom  many  things  would^  first  require  exjDlanation,  before  the 
subjects,  on  which  they  might  desire  instruction,  could  be  made 
comprehensible.  Our  knowledge  of  disease  was  being  so  rapidly 
extended  that  physicians  hesitated  in  expressing  opinions,  lest  they 
might  be  misunderstood  by  those  who  were  unable  to  appreciate 
the  value  of  the  arguments  which  supported  them.  It  was  also 
feared  that  some  persons  would  be  tempted  to  make  unwise  and 
improper  use  of  such  information. 

Of  late  years,  however,  the  subjects  of  preventive  medicine,  as 
it  is  called,  and  of  public  hygiene,  have  occupied  very  largely  the 
attention  of  physicians  ;  and  a  far  better  insight  has  been  gained 
of  the  causes  of  some  diseases  than  we  formerly  possessed.  It-  has 
now  become  the  recognized  duty  of  all  good  physicians  to  impress 
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upon  the  public  generally,  the  importance  of  appreciating  and 
avoiding  these  causes,  when  they  are  known.  It  is,  thei*efore,  now 
considered  desirable  that  non-professional  persons  should  have 
reliable  sources  of  information  in  relation  to  disease,  in  accessible 
form.  To  provide  this  in  the  best  manner,  a  plan,  never  before  at- 
tempted in  any  popular  medical  work,  has  been  adopted.  The 
assistance  of  a  number  of  physicians,  eminent  as  authorities  in  the 
matters  upon  which  they  write,  and  well  known  by  their  contribu- 
tions to  medical  literature,  has  been  secured,  and  it  is  believed 
that  the  great  care  taken  in  the  preparation  of  their  several  arti- 
cles will  as  fully  accomplish  the  purpose  as  is  now  possible. 

In  cases  where  immediate  assistance  is  demanded ;  or  where 
a  physician  must  be  summoned  from  a  long  distance  or  may  be 
quite  inaccessible,  and  where  an  intelligent  person,  with  the  aid 
of  carefully  chosen  instructions,  may  be  able  to  save  life  or  avoid 
unnecessary  suffering,  the  directions  contained  herein  will  be 
found  practically  useful.  Attention  has  likewise  been  given  to 
those  minor  affections  for  which  it  is  seldom  thought  desira- 
ble to  consult  a  physician.  Other  matters  have  been  treated  of 
in  such  a  way  as  to  enable  the  patient  or  his  friends  to  co- 
operate with  a  physician,  so  as  to  secure  a  rapid  recovery  or  ren- 
der incurable  maladies  as  little  burdensome  as  possible.  In  some 
instances  material  has  been  added  with  a  view  to  imparting  gen- 
eral information  rather  than  with  a  belief  that  it  can  be  made  of 
practical  usefulness  without  professional  aid.  This,  it  is  hoped, 
may  sometimes  prevent  patients  from  being  subjected,  through 
ignorance,  to  wrong  treatment  by  incompetent  or  designing  per- 
sons, as  well  as  convey  trustworthy  instruction  respecting  the 
true  nature  of  certain  diseases,  about  which  there  is  at  present 
but  little  popularly  known. 

It  must  be  remembered,  that  the  judgment  of  a  physician  may 
suggest  measures  and  remedies  not  mentioned  in  this  work ;  and 
that  as  no  two  persons  exactly  resemble  each  other,  so  no  two 
cases  of  the  same  disease  present  exactly  similar  symptoms,  fol- 
low precisely  a  similar  course,  or  always  demand  the  same  meas- 
ures for  their  relief.  The  success  of  treatment  often  depends 
chiefly  upon  a  correct  understanding  of  the  causes  of  a  disease. 
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the  surrounding  circumstances  which  may  influence  it,  and  the 
changes  in  the  body  produced  by  it. 

In  proportion  as  medical  science  has  advanced,  new  terms  and 
modes  of  expression  have  arisen  and  been  adopted,  which  are 
pecuHar  to  the  subjects  to  which  they  relate  and  for  which  there 
exist  few  or  no  corresponding  words  or  phrases  in  popular  use. 
The  occasional  employment  of  some  of  these  is  almost  unavoid- 
able ;  but  to  remedy  this  full  explanations  have  been  given,  either 
in  the  text,  or  in  a  glossary  at  the  close  of  the  second  volume. 

The  first  volume  will  be  found  to  contain  such  subjects  as — 
Anatomy,  Physiology,  Hygiene,  the  general  consideration  of  the 
Nature  of  Diseases,  and  of  the  methods  commonly  pursued  for  their 
prevention  or  relief.  It  is  desirable  these  should  be  understood 
before  the  maladies  affecting  special  portions  of  the  body  are  con- 
sidered. To  these  are  added  sections  relating  to  Midwifery ;  the 
Care  of  Infants,  and  to  some  of  the  diseases  more  or  less  peculiar 
to  the  earlier  years  of  life.  Then  follow  chapters  upon  Surgical 
Accidents  and  Emergencies,  and  the  nature  and  antidotes  of 
Poisons. 

The  second  volume  is  devoted  to  a  description  of  the  diseases 
of  the  various  portions  of  the  body,  classified  according  to  the  re- 
gions or  special  organs  affected,  as  this  method  has  the  advantage 
over  alphabetical  arrangements,  that  it  avoids  much  repetition 
and  reference  to  other  parts  of  the  work,  and  enables  the  writers 
to  express  themselves  with  less  restraint.  Chapters  follow  upon 
diseases  affecting  the  systerh  generally  ;  information  about  the 
Drugs  and  Remedies  in  common  use  ;  a  section  on  Nursing,  which 
is  intended  to  embrace  more  explicit  directions  upon  this  topic 
than  are  to  be  found  in  other  portions  of  the  work  ;  a  Glossary  de- 
fining medical  terms  commonly  used  among  physicians,  and  the 
customary  Index  to  both  volumes. 

The  Editor  is  solely  responsible  for  all  matter  included  between 
brackets — [  ]. 

F.  A.  C. 

New  York,  December,  1879. 
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ANATOMY  AND  PHYSIOLOGY. 


Some  general  knowledge  of  the  anatomy  and  physiology  of  the 
human  body  is  essential  to  the  proper  understanding  of  any  dis- 
cussion of  the  diseases  to  which  man  is  subject.  It  is  scarcely 
necessary  to  say  that  anything  like  a  complete  account  of  the  body 
would  fill  volumes.  But  so  much  as  is  needful  in  a  work  like  the 
present  may  be  comprised  within  the  limits  of  a  not  very  lengthy 
chapter. 

In  order  to  give,  as  briefly  as  possible,  the  requisite  information 
we  shall  first  describe  the  bony  frame ;  then  the  muscles,  the 
blood-vessels  and  the  other  systems  into  which  the  structures  of 
the  body  are  usually  classified.  We  shall,  as  we  pass,  consider 
the  functions  of  any  parts  described.  Finally,  we  shall  speak  of 
the  arrangement  and  functions  of  the  various  apparatuses  in  the 
economy. 

A  few  definitions  may  be  premised  with  advantage.  By  a  tis- 
sue in  anatomy  is  meant  the  intimate  structure  of  a  part ;  tissues 
are  made  up  of  fibres  and  cells  of  different  kinds  arranged  in  dif- 
ferent ways.  Thus  we  shall  speak  of  bone  tissue,  muscular  tissue, 
connective  tissue,  etc.,  meaning  not  any  particular  bone  or  muscle, 
but  the  kind  of  living  material  which  makes  up  all  bones,  all  mus- 
cles, or,  in  the  case  of  connective  tissue,  the  peculiar  meshy  sub- 
stance found  beneath  the  skin,  and  connecting  one  organ  to  another 
in  nearly  every  part  of  the  body.  An  organ  is  any  part  of  the 
body  having  a  definite  office  to  perform ;  thus  the  heart  and  the 
blood-vessels  are  organs  of  circulation,  the  eye  of  sight,  the 
muscles  of  movement,  etc.,  etc.  The  bones  are  likewise  organs, 
although  their  functions  are  far  less  striking  at  first  sight.  A 
systein  is  the  name  given  to  all  the  organs  of  one  kind  when  viewed 
collectively ;  as  the  muscular  system,  the  nervous  system,  etc.  An 
apparatus  is  a  collection  of  organs  having  a  common  purpose  ;  as 
the  digestive  apparatus,  which  includes  all  the  organs  that  help 
to  accomplish  the  digestion  of  the  food,  from  the  teeth  and  salivary 
glands  to  the  stomach  and  intestines  and  all  the  glandular  organs 
connected  with  them. 
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The  Tissues. — It  is  now  generally  considered  that  all  the  tissues 
are  developed  from  cells  containing  a  substance  called  protoplasm, 
within  which  is  a  nucleus,  or  smaller  cell,  and  which  again  some- 
times contains  a  nucleolus,  or  little  nucleus. 

It  will  be  advantageous  to  briefly  mention  the  peculiarities  of 
the  more  important  kinds  of  tissue  of  the  body. 

Connective  tissue  (called  also  cellular,  or  areolar  tissue)  is  found 

in  all  parts  of  the  body.  It 
is  called  connective  tissue 
because  one  of  its  chief  of- 
fices seems  to  be  to  bind 
together  the  various  parts 
and  structures  of  the  body ; 
it  is  called  cellular  because 
it  is  meshy  in  construction, 
and,  if  distended  with  air 
or  fluid,  shows  spaces  or 
cavities  freely  communi- 
cating with  each  other. 
This  areolar  tissue  has  ves- 
sels, nerves,  etc.^  but  its  es- 
sential elements  are  two 
kinds  oi  fihroxLS  tissue  call- 
ed the  tvhite  and  the  yel- 
low. The  white  is  made 
up  of  extremely  fine  wavy  fibres,  which  interlace  to  a  certain  ex- 
tent.   (See  Figure  1.)    The  yellow  elastic  fibrous  tissue  is  made 


-Filaments  of  areolar  or  connective  tis- 
sue, in  larger  and  smaller  bundles  ;  magnified  400  di- 
ameters. 


Fig.  2. 


Fig.  3. 


FiGUUE  3. — Elastic  fibres  from  a  ligament ;  magnified  about  300  diameters. 
Figure  3. — A  small  cluster  of  fat-cells  ;  magnified  150  diameters. 

up  of  fibres,  considerably  larger  than  those  of  the  white,  which 
branch  and  join  one  another.    (See  Figure  2.)    Both  kinds  of 
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fibrous  tissue  are  developed  from  a  kind  of  body  which  is  called  a 
"  connective-tissue  corpuscle,"  and  which  seems  to  be  the  origin  of 
a  group  of  tissues. 

In  connection  with  the  cellular  tissue  is  generally  found  a 
certain  amount  of  adipose  tissue.  This  consists  of  vesicles,  or 
little  bladders,  filled  with  fat,  and  held  together  by  the  capillary 
blood-vessels.  (See  Figure  3.)  Both  kinds  or  fibrous  tissue  are 
found  in  nearly  every  part  of  the  body.  The  stout  sheaths  of  the 
muscles  (fascicfi),  and  the  covering  of  the  bones  (periosteum),  for 
instance,  are  largely  made  up  of  white  fibrous  tissue  with  more  or 
less  of  the  yellow  elastic  tissue.  Moreover,  some  parts,  notably 
one  of  the  ligaments  of  the  spinal  column,  are  very  largely  com- 
posed of  the  yellow  tissue. 

The  tissue  which  is  x)opularly  called  gristle  is  called  by  anato- 
mists, cartilage.  Three  varieties  of  cartilage  are  found  in  the  hu- 
man body;  the  most  abundant  is  the  true  or  hyaline  cartilage. 
This  forms  the  bones  in  their  earliest  condition  (temporary  carti- 
lage), the  covering  of  the  ends  of  bones  entering  into  joints  and 
the  cartilages  attached  to  the  ribs  which  make  up  the  front  of  the 
chest.  This  cartilage  shows  under  the  microscope  certain  ovoid 
cavities  called  cartilage  cavities.  These  cavities  contain  from  one 
to  twenty  cells,  according  to  situation  ;  those  near  tlie  surface  of 
a  joint,  for  instance,  generally  have  but  one.  The  surrounding 
substance  has  very  little  evidence  of  structure,  and  has  neither 
veins  nor  nerves.  In  some  joints  are  found  fibrous  cartilage, 
which  has  a  fibrous  structure  with  cartilage  cells  scattered  through 
it.  In  the  ear  and  larynx  is  found  a  yellow  cartilage  resembling 
the  yellow  fibrous  tissue. 

One  of  the  hardest  and  strongest  tissues  of  tlie  body  is  bone. 
It  is  formed  from  the  primitive  temporary  cartilage.  Into  this 
cartilage  blood-vessels  find  their  way,  and  for  their  reception  every- 
where little  canals,  called  Haversian  canals,  are  hollowed  out.  At 
the  same  time  the  cartilage-corpuscles  are  disappearing,  and  an- 
other kind  of  bodies,  called  bone-corpuscles,  appear  instead.  These 
latter  are  somewhat  of  the  shape  of  a  fennel-seed,  with  little  fibres 
running  out  from  the  sides.  In  these  corpuscles  are  found  bone- 
cells,  but  the  precise  relation  of  the  cell  to  the  corpuscle  is  still  a 
matter  of  some  dispute.  They  are  the  agents  by  which  the  lime 
salts  are  deposited  in  the  cartilaginous  structure.  The  figure 
below  shows  the  arrangement  of  the  so-called  Haversian  systems. 
In  dried  bone  the  sites  of  the  corpuscles  are  represented  by  the 
cavities,  called  lacunce,  from  which  the  corpuscles  have  been 
removed.  The  fine  lines  around  each  lacuna  are  canaliculi  (^.  e., 
little  canals),  and  in  living  bone  they  are  thought  to  contain  the 
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fibrous  prolongations  of  the  bone-corpuscle  alluded  to.  (See  Fig. 
4.)  It  will  be  seen  that  the  bone-corpuscles  are  arranged  in  con- 
centric circles  around  the  Haversian  canal  as  a  centre.  The  cana- 
liculi  of  the  first  row  connect  with  the  canal,  and  in  the  other  direc- 
tion with  the  canaliculi  of  the  second  row,  and  so  on.  In  this 
manner  a  circulation  of  the  nutritive  elements  of  the  blood  is 
secured. 

The  process  of  change  into  bone  does  not  go  on  all  at  once,  but 
spreads  gradually  from  certain  points  in  each  bone,  called  ' '  centres 
of  ossification."  In  the  spongy  bones  and  the  spongy  (cancellated) 
parts  of  other  bones,  the  canals  and  corpuscles  have  not  the 
concentric  arrangement  above  described  ;  but  in  the  thin  plates  of 
bone  dividing  the  cavities  of  the  spongy  bone  are  found  canals  and 
bone-corpuscles.  Bone  is  abundantly  supplied  with  blood-vessels 
and  nerves. 

The  chemical  composition  of  bone  is  one-third  organic  matter, 


Figure  4. — Transverse  section  of  compact  bone-tissue,  magnified  about  150  diameters. 
Three  of  the  Haversian  canals  are  seen  also  ;  the  encircling  rings,  with  the  corpuscles,  and  the 
canaliculi  extending  from  them. 

and  two-thirds  inorganic  matter.  Of  the  inorganic  matter  the 
greater  part  (rather  more  than  half  the  whole  weight  of  the  bone) 
is  phosphate  of  lime  ;  with  this  is  a  considerable  amount  (11.30  per 
cent.)  of  carbonate  of  lime.  The  remainder  is  composed  of  alka- 
line salts.* 

As  the  expression  epithelium  or  epithelial  cells  will  be  fre- 
quenly  used  in  this  work,  it  may  be  convenient  to  briefly  mention 


*  For  a  description  of  muscular  tissue,  see  page  30. 
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the  peculiarities  of  these  cells  and  of  the  membranes  upon  which 
they  are  found.  In  a  general  way  we  may  say,  all  free  surfaces 
of  the  body  or  of  its  cavities  are  covered  with  these  cells;  but  their 
functions  vary  very  widely  with  their  situation.  Several  varieties 
of  epithelium  are  described:  Pavement  epithelium  consists  of 


Fig.  5.  Fig.  6. 

Figure  5.  — Toothod  cells  of  the  human  epidermis;  about  1-1000  of  an  inch  in  diameter. 
Figure  6.  —  Pavement  epitheliirni-cells  from  the  cavity  of  the  mouth;  magnified  300  diam- 
eters. 

flat  scales  with  neuclei.  This  kind  is  found  very  widely  distrib- 
uted throughout  the  body.  Fig.  5  shows  epithelium  scales  from 
the  surface  of  the  skin,  these  having  the  special  name  of  epider- 
mis. Fig.  G  shows  large  pavement  scales  from  the  cavity  of  the 
mouth. 

Columnar  epithelium  (Figure  7)  is  made  up  of  cylindrical  or 
conical  cells  placed  side  by  side,  so  that  their  extremities  make  up 
the  surface  of  a  membrane.  The  mucous  membrane  of  the  intes- 
tinal tract  and  of  the  urinary  organs  is  chiefly  of  this  variety.  In 
some  places  spheroidal  cells  are  found.    When  the  free  surface  of 


Figure  7.  —  Columnar  epithelium  from  the  mucous  membrane  of  the  intestine,  largely  mag- 
nified. The  figure  on  the  right  is  the  appearance  of  a  number  of  cells,  as  they  are  naturally 
grouped  together,  and  seen  from  above. 

Figure  8.  —  Columnar  ciliated  epithelium-cells  from  the  mucous  membrane  of  the  nose ; 
magnified  300  diameters. 

the  epithelial  cell  is  furnished  with  hair-like  projections  the  epi- 
thelium is  said  to  be  ciliated  {cilia,  eye-lashes).  (See  Fig.  8.) 
These  cilia  are  in  life  in  continual  motion,  and  are  supposed  to 
keep  up  a  current  in  the  liquid  secretions  of  the  parts  where  they 
are  found,  as  in  the  respiratory  passages. 
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Epithelium  enters  into  the  structure  of  three  kinds  of  mem- 
branes, to  be  often  referred  to  hereafter.  They  are  the  serous, 
synovial,  and  mucous  membranes.  They  all  have  thus  much  in 
common:  a  simple  structureless  membrane,  called  a  basement 
membrane,  upon  which  the  epithelial  layer  is  supported. 

A  serous  memhrane  is  always  a  shut  sac;  in  general  it  has  a 
single  layer  of  pavement  epithelial  cells,  then  the  basement  mem- 
brane, and  below,  again,  connective  tissue,  which  contains  the 
blood-vessels,  from  which  is  derived  the  secretion  of  the  mem- 
brane. 

The  synovial  memhranes  line  the  cavities  of  joints,  and  have 
so  great  a  similarity  to  serous  membranes,  that  they  were  for- 
merly described  as  such.    (See  page  28.) 

A  secreting  gland  is  an  organ  by  which  some  element  is  sepa- 
rated (secreted)  from  the  blood  flowing  through  its  capillary  ves- 
sels. This  definition  does  not  cover  the  lymphatic  glands.  Theo- 
retically the  structure  of  a  gland  is  a  reduplication  of  mucous 
membrane,  both  the  epithelial  and  basement  layers.  The  cuts  below 
show  diagrammatically  how  this  is  done ;  the  dotted  line  represents 
the  epithelial  layer;  the  full  line,  the  basement  membrane. 


Figure  9.  — Diagram  to  show  how  glands  are  formed  by  inversion  or  recession  of  the  secre- 
ting membrane  to  form  cavities:  «,  simple  straight  tube  or  follicle ;  sac;  c,  coiled  tube;  d, 
branched-duct  and  lobules  of  a  "  racemose  "  gland. 


A  mucous  memhrane  may  have  any  variety  of  epithelium.  The 
basement  membrane  is  reinforced  by  some  fibro-vascular  tissue, 
the  whole  being  styled  corium;  beneath  this  again  is  connective 
tissue.  In  the  deepest  portion  is  often  found  unstriped  muscular 
tissue,  and  also  some  glandular  structures. 

[The  mucous  membrane  resembles  very  closely  the  skin,  only 
modified  in  such  a  way  as  to  enable  it  to  subserve  its  special  func- 
tion, which  is  to  afford  a  soft,  moist,  and  flexible  lining  to  such 
cavities  and  passages  of  the  body  as  communicate  with  the  exter- 
nal world  ;  for  every  cavity  or  passage  of  the  body  which  has  an 
external  communication  is  lined  with  mucous  membrane:  such  as 
the  lungs,  intestines,  genito-uinnary  apparatus,  etc.  In  the  base- 
ment layer  we  find  large  number  of  minute  glands  with  ducts, 


ANATOMY   AND  PHYSIOLOGY. 


9 


which,  passing  through  the  surface  coat  (the  epithelial  layer), 
open  on  the  surface  of  the  membrane.  These  glands  discharge 
a  thin  fluid  (mucus),  which  serves  to  lubricate  the  membrane, 
keeping  it  in  a  soft  and  pliable  condition. 

In  a  healthy  mucous  membrane  the  processes  which  go  on  are 
very  simple.  These  little  glands  pour  out  mucus  on  its  surface, 
and  at  the  same  time  those  cells — the  epithelial  cells — which  form 
the  surface-layer  are  becoming  detached  and  cast  off  by  friction, 
and  by  the  ordinary  process  of  waste,  and  at  the  same  time  are 
renewed  by  new  cells  being  developed  from  below ;  so  that  we 
have,  as  the  normal  healthy  secretion  or  discharge  from  a  mucous 
membrane,  a  small  quantity  of  mucus  containing  more  or  less 
worn-out  epithelial  cells — a  transparent  fluid  of  a  grayish  color 
and  viscid  character. 

If  a  mucous  membrane,  however,  becomes  inflamed,  as  a  result 
of  taking  cold  or  from  a  direct  injury,  for  instance,  what  takes  place 
is  much  as  follows  :  The  blood-vessels  which  course  in  the  deep 
layer  become  very  much  distended  with  blood,  giving  the  mem- 
brane a  red  and  swollen  appearance.  The 
ordinary  process  of  simple  growth  is  very 
much  exaggerated,  the  little  epithelial  cells 
are  produced  in  much  larger  numbers,  and 
are  consequently  cast  off  from  the  sui'face 
in  large  quantities.  The  glands,  which  in 
health  discharge  only  suflicient  mucus  to  lu- 
bricate the  membrane,  now  pour  out  this 
fluid  in  large  quantities,  so  that  we  have  the 
membrane  red,  swollen,  and  discharging  a 
large  amount  of  mucus  so  filled  with  the 
cast-off  epithelial  cells  as  to  change  its  char- 
acter ;  or,  as  the  inflammation  goes  on,  we 
have  the  discharge  becoming  very  much  like 
pus  or  matter,  a  yellowish  and  often  offensive 
fluid.  This,  of  which  the  common  "  cold  in 
most  familiar  example,  constitutes  the  simplest  form  of  acute 
catarrh.] 

In  some  parts  of  the  body  the  pigment  or  coloring  matter  is 
deposited  in  the  epithelial  cells.  The  exact  method  of  this  deposit 
varies:  it  is  somewhat  different,  for  instance,  in  the  choroid  coat 
of  the  eye  from  what  is  found  in  the  skin  (Fig.  10.) 

[It  is  the  presence  of  patches  of  this  coloring  matter  in  the  skin 
of  the  face  and  hands  which  causes  freckles,"  while  a  variation 
in  the  deeper  and  more  abundant  layer  causes  the  difference  in 
the  complexion  of  the  skin  in  the  various  races.] 


Figure  10.  —  Pigment 
epithelium  cells  from  the 
choroid  coat  of  the  eye, 
largely  magnified :  a,  cells 
containing  pigment  ;  6, 
spindle-shaped  cells  with- 
out jiigment. 

the  head "  is  the 
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Figure  12. — Human  Skeleton,  side  view. 
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THE  BONES. 


The  great  framework  of  the  body  is  the  osseous  system,  that  is. 
the  bones  in  their  aggregate.  A  bone,  as  we  are  accustomed 
to  see  it,  is  a  hard,  dry,  and,  if  the  expression  may  be  allowed, 
very  dead  substance.  There  is  little  in  its  appearance  to  distin- 
guish it  from  a  mineral  substance  ;  largely,  indeed,  it  is  mineral. 
But  in  the  body  in  health  bone  is  a  very  different  thing.  It  is 
hard,  to  be  sure,  but  it  is  a  living  organ.  A  living  bone,  or  one 
recently  removed  from  the  body  is  pink  exteriorly  and  red  within. 
The  outer  part  is  quite  dense,  while  the  inner  part  is  more  loose  or 

spongy  in  appearance,  and  its 
structure  is  said  to  be  cancella- 
ted. A  very  casual  examination 
of  the  bone,  however,  will  show 
that  even  its  hardest  part  is  quite 
porous.  Some  bones  possess  a 
relatively  large  proportion  of  this 
hard  matter,  and  others  very  lit- 
tle ;  the  variation  being  generally 
with  relation  to  the  amount  of 
strain  likely  to  be  brought  upon 
the  particular  bone.  The  ar- 
rangement of  the  bony  structure 
in  the  spongy  portions  is  not  a 
matter  of  chance,  but  is  found, 
upon  examination,  to  have  an 
architectural  disposition  suited  to 
the  pressure  it  must  bear.  If 
bone  is  considered  cliemicallij,  it 
is  found  to  consist  of  organic  and  inorganic  matter.  The  organic 
matter  is  nearly  the  same  as  gelatine,  into  which  it  can  easily 
be  converted.  The  inorganic  matter  consists  of  the  salts  of  lime, 
magnesium,  iron,  and  sodium  ;  phosphate  and  carbonate  of  lime 
predominating.  But  if  the  bone  be  considered  as  an  organ,  we  find 
it  has  a  peculiar  arrangement  of  parts,  which  necessarily  varies 
with  the  shape  and  needs  of  each  bone.  Take  a  thigh-bone  as  an 
example  the  long  shaft  is  hollow,  the  bone  surrounding  the  cavity 
growing  more  and  more  dense  as  the  surface  is  approached.  The 
hard  part  is  traversed  by  a  great  number  of  canals,  around  which 
are  arranged  certain  cavities  with  very  fine  canals  radiating  from 
them.  The  larger  canals,  in  the  living  bone,  contain  blood-vessels, 
and  the  cavities  contain  bone-cells,  which  are  the  agents  by  which 


Figure  13. — The  upper  end  of  a  thigh-bone 
and  its  socket  in  the  hip-bone,  divided  so  as  to 
show  the  arrangement  of  the  bony  structure. 
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the  lime-salts  are  deposited  in  the  bone-tissue.  The  great  cavity 
in  the  centre  of  the  bone  contains  the  marrow,  which  has  an  office 
in  the  nourishment  of  the  bone.  The  extremities  of  the  bone  are 
made  tip  of  the  spongy  bone  before  spoken  of.  The  surface  of  the 
bone,  except  at  the  articulating  ends,  and  a  few  other  places,  is  cov- 
ered by  a  nourishing  membrane  called  the  periosteum,  and  the 
cavity  is  lined  by  another  called  the  endosteum.  Bones  are  abun- 
dantly supplied  with  blood-vessels  and  also  with  nerves.  There 
are  in  the  human  skeleton  (exclusive  of  the  teeth,  knee-pans,  etc.) 
204  bones,  as  follows  : 


The  bones  in  the  earliest  periods  of  life  do  not  have  the  struc- 
ture described.  The  bony  skeleton  is  sketched  out,  so  to  speak,  in 
cartilage,  the  organic  matter  of  the  bones.  This  cartilage  is  gradu- 
ally changed  into  bone,  the  change  going  on  from  certain  points 
as  centres.  But  at  birth,  and  indeed  for  a  long  time  after,  the 
bones  have  not  yet  become  perfectly  solid.  The  thigh-bone,  al- 
ready instanced,  remains  the  longest  in  this  unfinished  state,  the 
lower  end  joining  the  shaft  only  about  the  twentieth  year.  It  fol- 
lows that  in  children  injuries,  which  in  an  adult  would  be  likely 
to  break  a  bone,  often  result  in  a  separation  of  the  parts  that  make 
up  a  bone. 


The  spine  is  described  flexuous  column,  formed  of  a 

series  of  bones  called  vertebrae."  In  the  vertebral  column  are 
seven  cervical  vertebrae,  twelve  dorsal,  five  lumbar,  five  sacral, 
four  coccygeal;  besides,  the  bones  of  the  head  are  considered 
as  making  up  four  vertebrae.  The  five  sacral  vertebras  are  united 
into  one  bone,  and  the  four  coccygeal  into  another,  called,  respec- 
tively, the  sacrum  and  the  coccyx. 

The  essential  peculiarities  of  a  vertebra  are  :  a  stout  body  in 
front  and  an  arch  behind.  The  arch  is  divided,  in  description,  into 
pedicles  and  laminae,  and  from  the  arch  arise  two  transverse  pro- 
cesses, two  articulating  processes,  and  a  spinous  process.  The 


The  little  bones  of  the  ear  
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transverse  processes  serve  for  the  attachment  of  muscles.  The 
articulating  processes  connect  the  vertebra  with  its  fellows  above 
and  below.  The  spinous  processes  project  behind,  and  serve  also 
for  the  attachment  of  muscles. 

The  vertebrae  vary  in  appearance  in  different  parts  of  the  col- 


FiG.  14.  Fig.  15. 


Figure  14. — The  spinal  column  as  seen  from  the  left  side.  C  1  to  7,  the  seven  cervical 
vertebraj;  D  1  to  13,  the  twelve  dorsal  vertebrae;  L  1  to  5,  the  five  lumbar  vertebrae  ;  S  1,  the 
sacrum  ;  Co  1  to  4,  the  four  bones  of  the  coccyx. 

Figure  15. — The  spinal  column  as  seen  from  behind. 

umn.  In  a  general  way  the  bodies  increase  in  size  as  we  go  down- 
ward from  the  neck.  In  the  neck  the  spinous  processes  project 
nearly  horizontally,  in  the  dorsal  region  they  slope  downward,  in 
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Fig.  16.  Fiu.  17. 


FiGl'UE  IG. — A  dorsal  vertebra  seen  [A)  from  above,  and  (B)  from  the  right  side.  The  letters 
and  figures  refer  to  corresponding  parts  :  1,  the  bod//  of  the  vertebra ;  3,  the  notch  through  which 
the  nerves  pass  out  from  the  spinal  canal.  In  Fig.  A  the  number  rests  on  the  jifiUclu  ;  3,  the 
luiiiiiiK  of  the  riglit  side;  4,  the  spinal  forainoi,  through  which  the  spinal  cord  passes;  .5,  the 
spinous  proci'ss  ;  (i  the  iransi'rrsr  process,  on  the  end  of  which  is  the  surface  d,  which  articulates, 
or  is  attached  to  the  tubercle  of  a  rib ;  7  and  7',  the  artlmlnr  processes.  These  have  smooth  facets, 
which  connect  the  vertebra  with  corresponding  processes  on  the  bones  above  and  below  ;  c  and 

facets  on  the  upper  and  lower  surfaces  of  the  body,  for  the  attachment  of  the  heads  of  ribs. 

FiGi'KE  17. — The  lower  three  of  the  dorsal  vertebra;,  showing  the  way  in  which  their  ar- 
ticular facets  are  placed. 


A  B  C 


Figure  18. — A,  the  Atlas,  or  first  cervical  vertebra.  B,  the  Axis,  or  second  cervical  vertebra, 
as  seen  from  behind  ;  C,  the  same  bone  as  seen  from  the  right  side.  The  numbers  indicate  cor- 
responding portions  of  each  bone:  1,  the  odontoid,  or  tooth-like,  process  of  the  axis  fitting  into 
the  depression  on  the  inner  side  of  the  atlas  at  A  4.  The  *  on  the  inner  side  of  the  same  bone 
indicates  the  attachment,  on  one  side,  of  the  ligament  which  forms  the  fourth  side  of  the  space 
and  keeps  this  pivot  in  place.  In  executions  by  hanging  it  is  attempted,  by  the  arrangement  of 
the  rope,  to  cause  a  forcible  ruptwe  of  the  ligaments  holding  this  pivot  in  place,  and  by  the  dis- 
placement backward  of  the  latter  to  crush  the  spinal  cord  at  this  point,  and  so  produce  death  ; 
.5,  the  spinous  process;  6,  the  transverse  processes;  7,  the  superior  and  7' the  u/^Vrio)- articu- 
lating processes. 
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the  lumbar  region  again  tlie  spinous  processes  are  very  short  and 
stout.  Many  other  variations  exist,  but  they  cannot  be  detailed 
in  a  short  sketch  like  the  present.  Between  the  bodies  of  the 
vertebra?  are  placed  discs  of  fibro-cartilage.  which  are  quite  elastic. 
The  vertebra?  are  bound  together  by  various  ligaments.  When 
the  vertebrae  are  thus  placed,  one  upon  another,  and  held  in  place 
by  the  ligaments,  the  arches  form  a  continuous  canal,  which  con- 
tains the  spinal  cord. 

The  first  and  second  vertebrae  of  the  neck  are  sufficiently  curi- 
ous to  deserve  especial  mention.  The  first  is  called  the  Atlas.  It 
is  essentially  a  ring  of  bone,  the  body  being  absent.  Its  articulat- 
ing processes  above  are  very  large,  and  support  the  head  and  al- 
low free  movement  of  the  latter,  forward  and  backward.  The 
second  vertebra  is  called  the  Axis.  Its  body  is  prolonged  upward 
about  three-fourths  of  an  inch,  in  fact,  the  missing  body  of  the 
first  vertebra  is  combined  with  that  of  the  second.  Around  this 
projection  of  the  body  of  the  axis,  as  a  pivot,  the  atlas  revolves, 
being  kept  from  slipping  by  a  strong  ligament.  Tlie  movement  of 
turning  the  head  to  either  side  is  thus  permitted. 

The  Head. 

The  bony  frame  of  tlie  liead  is  the  skull.  The  skull  is  made  uj) 
of  twenty -two  bones,  but  for  convenience  they  are  divided  into 
two  groups,  those  of  the  cranium  and  those  of  the  face.  The  cra- 
nium is  composed  of  eight  bones,  the  occipital,  two  parietal,  fron- 
tal, two  temporal,  sphenoid  and  ethmoid.  The  face  has  fourteen 
bones,  viz. :  the  two  nasal,  two  superior  maxillary,  two  lachry- 
mal, two  malar,  two  palate,  two  inferior  turbinated,  vomer  and 
inferior  maxillary. 

The  occijyital  bone  forms  the  back  part  and  base  of  the  crani- 
um. It  is  convex  externally,  and  concave  internally,  its  inner 
surface  being  divided  by  two  ridges  into  four  depressions.  These 
ridges  afford  attachments  to  strong  membranes,  known  as  the 
falx  cerebri  and  the  tentorium  cerebelli.  The  outer  surface  is  also 
marked  by  ridges  and  inequalities  which  serve  for  the  attachment 
of  muscles  steadying  and  moving  the  head.  At  the  lower  part  of 
the  occipital  bone  is  the  foramen  magnum,  an  oval  aperture  about 
an  inch  and  a  half  in  its  greatest  diameter,  through  which  the 
spinal  cord  passes  from  the  skull  to  the  canal  of  the  spinal  column. 
The  occipital  bone  articulates  by  the  lambdoidal  suture  with  the 
two  parietal  bones  above,  in  front  with  the  two  temporal  and  the 
sphenoid,  and  below  it  rests  upon  the  first  vertebra,  known  as  the 
atlas. 
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The  sides  of  the  cranium  are  made  up  mainly  of  the  two  par  i- 
etal bones  that  meet  in  a  straight  suture  (called  the  sagittal)  at 
the  top  of  the  head.  These  bones  are  likewise  convex  without  and 
concave  within,  but  are  much  smoother  on  both  surfaces  than  is 
the  occipital  bone. 

The  forehead  is  formed  by  the  frontal  hone,  which  extends  from 
the  eyebrows  backward  to  meet  the  parietal  bones  before  de- 
scribed. Besides  this  main  portion  called  the  vertical  portion,  it 
has  an  horizontal  portion  extending  backward  within  the  skull  in 
such  a  manner  that  its 
under  surface  forms  a  roof 
to  the  sockets  of  the  eyes 
beneath,  and  its  upper  sur- 
face a  floor  for  the  sup- 
port of  the  anterior  lobes 
of  the  brain  above.  This 
floor  is  cleft  in  the  centre 
between  the  two  so-called 
orbital  plates,  the  notch 
being  filled  up  by  the  up- 
per part  of  the  ethmoid 
bone. 

Below  the  parietal 
bones  in  the  pai't  of  the 
skull  corresponding  to  the 
ear  on  either  side,  is  a 
temporal  hone,  so  called 
from  the  fact  that  in  this 
part  of  the  head  the  hair 
first  shows  the  marks  of 
time.  These  bones  are 
considerably  smaller  than 
those  previously  described, 
and  are  very  irregular  in 
contour.  The  upper  part  of  the  external  surface  is  smooth  above, 
but  from  about  its  middle  runs  forward  a  finger-like  projection, 
called  the  zygomatic  process,  which  meets  and  unites  with  a  sim- 
ilar projection  on  the  malar  bone.  In  the  lower  half  of  this  sur- 
face is  found  a  depression  for  articulation  with  the  lower  jaw,  and 
immediately  behind  it  is  the  opening  of  the  ear.  The  lower  part 
of  the  temporal  bone  contains  the  organ  of  hearing. 

The  sphenoid  bone  is  situated  at  the  base  of  the  cranium.  Its 
shape  is  exceedingly  irregular,  and  can  be  compared  to  nothing  ex- 
cept a  bat  with  wings  extended.    It  articulates  with  twelve  bones. 

Vol.  1—2 


FiGriJE  19.— The  skull.  1,  frontal  bone;  3,  parietal 
bone.  The  line  or  riclge  below  these  numbers  is  the  outer 
limit  of  the  origin  of  the  temporal  muscle  ;  x,  coronal 
suture  uniting  the  frontal  and  parietal  bones  ;  3,  occip- 
ital bone — the  figure  is  placed  at  the  lower  end  of  the 
lambdoidal  suture,  uniting  the  parietal  and  occipital 
bones ;  4,  greater  wing  of  tlie  sphenoid  bone  ;  5  is  placed 
just  above  the  upper  edge  of  the  temporal  bone  as  it  lies 
upon  the  parietal ;  fl  is  on  the  lower  part  of  the  tem- 
poral bone  where  the  zygoma  joins  it ;  the  oval  opening 
a  little  lower  down  is  the  entrance  to  the  bony  canal  of 
the  ear ;  7,  mastoid  portion  of  the  temporal  bone ;  the 
pointed  projection  in  front  of  it  is  the  mastoid  process 
(See  Chapter  on  the  Ear)  ;  9,  the  opening  of  the  nasal 
cavity;  10,  inner  wall  of  the  orbit,  or  tlie  lachrymal 
bone  ;  11,  the  malar  bone  close  to  its  junction  with  the 
zygoma ;  12,  superior  maxillary  bone ;  lo,  ramus  of  the 
lower  jaw  ;  14,  body  of  the  lower  jaw. 
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The  ethmoid  hone  is  a  spongy  bone,  quite  complicated  in  struc- 
ture, situated  at  the  root  of  the  nose,  and  serves  to  support  the  or- 
gans of  smeU. 

Tlie  fourteen  bones  of  the  face  are  thus  situated. 

The  nasal  bones  form  the  bridge  of  the  nose. 

The  superior  maxillary  hones  make  up  the  upper  jaw.  Their  uj^- 
per  parts  help  to  form  the  orbits  and  the  sides  of  the  nose,  and  a 
horizontal  projection  from  their  inner  surfaces  form  the  roof  of 
the  mouth  or  hard  palate.  Still  farther,  a  projection  from  the 
outer  surface  of  each  bone  unites  with  the  malar  bone  to  form  the 
prominence  of  the  cheek,  and  this  projection  is  hollow,  the  cavity 
being  called  the  antrum  of  Highmore.  The  bone  is  of  considerable 
surgical  importance,  by  reason  of  the  many  diseases  to  which  it  is 
subject. 

The  malar  hones  unite  with  the  upper  jaw-bone  in  front,  the 
temporal  bone  behind,  and  above  it  forms  the  outer  margin  of  the 
orbit. 

The  jDalatal  hones  are  situated  within  the  skull,  at  the  back 
part  of  the  nasal  fossse,  or  cavity  of  the  nose. 

The  infe)-ior  turbinated  bones  are  situated  at  the  sides  of  the 
nasal  cavities. 

The  vomer  helps  to  form  the  partition  of  the  nose. 

The  inferior  maxillary  hone,  or  lower  jaw,  is  made  up  of  a  semi- 
circular horizontal  portion  containing  the  teeth,  and  an  upright 
portion  on  either  side.  This  perpendicular  part  is  forked  at  its  up- 
per end,  the  posterior  fork  terminating  in  a  rounded  head  which 
articulates  with  the  temporal  bone,  making  the  joint  of  the  jaw. 
The  anterior  fork  is  pointed,  and  serves  for  the  attachment  of  the 
strong  temporal  muscle,  one  of  those  most  powerful  in  moving  the 
lower  jaw. 

At  the  base  of  the  tongue  is  a  small  bone  called  the  liyoid  hone, 
or  the  lingual  bone.  It  resembles  the  letter  U  in  shape,  and  has 
its  ends  or  horns  turned  up  at  an  angle  with  the  body  of  the  bone. 
It  serves  as  a  support  to  the  tongue,  and  to  many  muscles  in  this 
region. 

The  Chest. 

The  thorax,  or  chest,  is  a  box  made  up  of  the  bodies  of  twelve 
dorsal  vertebrae  behind,  the  sternum,  or  breast-bone,  in  front,  and 
the  ribs  with  their  cartilages,  twelve  on  each  side,  passing  around 
the  sides.    The  vertebrae  have  been  already  sufficiently  described. 

The  Breast-hone  has  been  compared  in  shape  to  an  ancient 
sword.    It  is  composed  of  three  pieces  ;  the  upper  is  the  manubri- 
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FlGDRE  20. — The  .sternum,  or  breastbone  :  A,  the  bone  as  seen  from  the  front ;  1  to  7,  point 
to  where  the  costal,  or  rib  cartilages,  are  attached  ;  8,  manubrium  ;  9,  body,  or  gladiolus  ;  10, 
ensiform  cartilage;  11,  the  notch  seen  between  the  ends  of  the  collar-bones;  place  where 
the  right  clavicle  or  collar-bone  is  attached  ;  B,  the  right  edge  of  the  sternum. 


Fig.  31.  Fig.  33. 


Figure  21. — Front  view  of  the  bones  of  the  chest:  1,  the  manubrium  of  the  sternum,  or 
breastbone  ;  3,  body  of  the  sternum  ;  3,  ensiform  cartilage  ;  4,  first  dorsal  vertebra  ;  5,  twelfth 
dorsal  vertebra  ;  0  and  7  are  opposite  the  first  and  second  ribs  on  the  left  side  ;  9  and  10,  false,  or 
floating  ribs,  which  have  no  cartilaginous  connection  with  the  breast-bone;  11,  11,  are  placed 
over  two  of  the  costal  cartilages. 

Figure  23. — The  bones  of  the  thorax,  seen  from  behind:  1,  1,  the  spinous  processes  of 
the  first  and  twelfth  dorsal  vertebrfe  ;  2,  3,  lamina;  of  the  same  vertebrae ;  3,  3,  transverse  pro- 
cesses of  the  vertebrae ;  4,  4,  points  where  the  first  and  tenth  ribs  articulate  with  correspondinjj 
transverse  proce.sses  of  vertebras ;  5,  angle  of  the  third  rib. 
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um,  or  handle,  the  second  the  gladiolus,  or  blade,  the  third  the  ensi- 
form  (sword-like)  appendix. 

The  Ribs  are  twenty-four  in  number,  twelve  on  a  side.  They 
are  all  jointed  to  the  back-bone,  and  the  upper  seven  on  each  side 
are  connected  by  their  cartilages  to  the  breast-bone.  These  are 
called  true  ribs,  the  other  five  false  ribs.  The  upper  three  false 
ribs  are  connected  in  front  by  their  cartilages  to  the  cartilages 
above  ;  the  lower  two  are  connected  to  the  spinal  column  only,  and 
are  called  floating  ribs.  The  ribs  vary  much  in  appearance  in 
passing  from  the  top  to  the  bottom  of  the  chest.  Taking  one  from 
the  middle  of  the  chest  as  an  example  it  would  be  found  to  be 
irregularly  semicircular  in  shape,  twisted  slightly  upon  itself. 
The  part  that  joins  the  back-bone  is  called  the  head,  the  narrowing 
near  it  the  neck,  the  remainder  the  shaft.  The  point  of  most  sud- 
den curve  is  called  the  angle.  The  direction  of  the  ribs  is  obliquely 
downward  and  forward,  the  obliquity  increasing  from  above  down- 
ward. 

The  cartilages  of  the  ribs  are  attached  to  the  ends  of  the  ribs  and 
to  the  breast-bone  in  the  manner  above  mentioned.  Their  office  is 
to  facilitate  the  movements  of  the  chest 


The  Upper  Extremity. 

The  upper  extremity  consists  of  the  arm,  the  forearm,  and  the 
hand,  and  with  it  are  generally  described  the  bones  of  the  shoulder, 
namely,  the  clavicle,  or  collar-bone,  and  the  scapula,  or  shoulder- 
blade. 

The  collar-bone  is  a  long  bone,  curved  in  such  a  manner  that 

it  is  often  compared  to  an 
italic  letter  /.  Its  inner  ex- 
tremity articulates  with  the 
top  of  the  breast-bone,  and 
its  outer  extremity  with  a 
part  of  the  shoulder-blade 
called  the  acromion  pro- 
cess. 

The  scapula  or  shoulder- 
blade  is  situated  at  the  back 

Figure   33. —  The  clavicle,  or  collar-bone  of  the  f  xi      oli^MilrloT-      T+o  aViano 

right  side :   A,  the  front ;   B,  the  lower  side  of  the  Ot  ^"-^  SnOUlOer.     itS  Snape 

same  bone;  1,  end  attached  to  the  breast-bone;  3,  end  jg  rOUSrlllv  trians^ular.     It  is 

attached  to  the  shoulder-blade.  .         ,  .       ^  j_ 

quite  thm,  but  at  the  up- 
per and  outer  angle  it  is  thickened  and  presents  a  smooth,  shal- 
low, cup-like  surface  for  articulation  with  the  arm-bone.  This 
socket  is  protected  by  two  bony  prominences  ;  that  in  front,  about 
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an  inch  and  a  half  in  length  and  of  a  hooked  form,  is  called  the 
coracoid  process;  that  behind  is  the  thickened  extremity  of.  a 
strong-  bony  ridge  or  spine  that  crosses  the  back  of  the  shoulder- 
blades  and  is  called  the  acromion  process. 

The  arm-hone,  or  Humerus,  is  a  long  bone,  with  a  shaft  gener- 
ally cylindrical,  a  rounded  upper  extremity  or  head,  and  a  large 
lower  extremity  made  up  of  two  prominences  called  the  inner  and 
outer  condyles,  between  which  is  an  irregular,  pulley-like  surface  for 
articulation  with  the  ulna,  one  of  the  bones  of  the  forearm.  About 
an  inch  and  a  half  below  the  head  of  the  bone  is  a  narrowing  of 


Fig.  34.  Fig.  S5. 

Figures  24  and  25. — Right  scapula  or  shoulder-blade:  1,  socket  for  the  head  of  the  arm- 
bone,  or  humerus ;  2,  upper  angle  ;  3,  body  of  the  bone  ;  4,  spine  or  ridge  which  terminates  in  .5, 
the  acromion  process,  which  makes  the  upper  and  hinder  boundary  of  the  shoulder-joint ;  6,  cora- 
coid process,  to  which  the  outer  end  of  the  clavicle  is  attached ;  7,  surface  above  the  spine ; 
8,  smooth  under-surface  fitting  to  the  muscles  covering  the  ribs. 

the  shaft,  called  the  surgical  neck,  owing  to  its  being  the  frequent 
seat  of  fractures  of  this  bone.  The  lower  extremity  of  bone  is  like- 
wise often  broken. 

The  forearm  has  two  bones  called  the  Ulna  and  the  Radius. 
The  former  forms  the  point  of  the  elbow,  and  when  the  hand  is 
held  with  its  palm  upward,  occupies  the  inner  side  of  the  forearm. 
It  is  somewhat  longer  than  the  radius,  and  is  larger  at  the  elbow 
than  at  the  wrist.  From  the  upper  end  of  the  bone  arise  two 
prominences  :  that  at  the  extreme  end  and  back  of  the  bone 
(popularly  called  the"  funny  bone  "  or  "  crazy  bone  ")  is  called  the 
olecranon.  The  other,  a  little  farther  down  and  on  the  front  of 
the  bone,  is  called  the  coronoid  process.    To  the  olecranon  is  at- 
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tached  the  triceps,  the  strong  muscle  that  straightens  the  arm  ; 
to  the  coronoid,  the  brachiahs  anticus,  one  of  the  muscles  that 
bend  the  arm.  Between  the  two  processes  is  a  semi-lunar  depres- 
sion called  the  sigmoid  cavity,  by  means  of  which  this  bone  unites 
with  the  humerus  to  form  the  elbow-joint,  which  is  possessed  of  a 
hinge-joint  motion.    The  lower  end  of  the  ulna  is  quite  small  and 


Fig.  26.  Fig.  27.  Fig.  28.  Fig.  29. 


Figure  20. — Humerus  or  arm-bone :  1,  surface  which  articulates  with  the  shoulder-blade  ;  3, 
the  lesser,  and  3,  the  greater  tuberosities — points  to  which  important  muscles  are  attached ;  4,  neck ; 
.5,  groove  in  which  the  long  tendon  of  the  biceps  lies  ;  6,  attachment  of  the  latissimus  dorsi  and 
teres  major  muscles  ;  7  to  7',  limit  of  insertion  of  the  tendon  of  the  pectoralis  major  muscle  ;  at 
7'  is  also  attached  the  deltoid  ;  10,  surface  for  articulation  with  the  ulna  ;  11,  rounded  sui-face 
for  articulation  with  the  upper  end  of  the  radius  ;  12,  lo,  inner  and  outer  condyles;  14,  fossa  or 
pit  into  which  the  coronoid  process  of  the  vilna  fits  when  the  arm  is  forciljly  bent. 

Figure  27. — ^Radius:  1,  head  of  the  bone;  2,  point  of  bone  for  attachment  of  tendon  of  the 
biceps  muscle  ;  7,  styloid  process  ;  8,  the  hollow  into  which  the  lower  end  of  the  ulna  fits  ;  be- 
tween 7  and  8  are  the  grooves  for  the  tendons  of  the  extensor  muscles. 

Figure  28. — The  ulna:  2,  the  olecranon  process;  3,  coronoid  process;  .5,  lesser  sigmoid 
cavity,  in  which  the  head  of  the  radius  turns ;  7,  lower  extremity  or  head  ;  8,  the  styloid  process. 

Figure  29. — Bones  of  the  wrist  and  hand  :  the  letters  indicate  the  several  bones  of  the  car- 
pus ;  I  to  V,  the  bones  of  the  metacarpus ;  the  phalanges  are  numbered  from  1  to  3. 

rounded,  and  forms  the  prominence  seen  at  the  outside  of  the  wrist 
when  the  back  of  the  hand  is  held  upward. 

The  radius  is  larger  below  and  forms  the  bulk  of  the  wrist-joint 
on  the  part  of  the  forearm.  This  large  lower  extremity  is  slightly 
hollowed  out,  and  the  shallow  cup  thus  formed  allows  the  hand  to 
move  by  a  gliding  motion,  not  only  to  and  fro  as  a  hinge,  but 
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somewhat  from  side  to  side.  The  uppei-  end  of  the  radius  is  small- 
er, rounder,  with  a  prominent  ridge  about  it  like  the  head  of  a  nail. 
This  head  articulates  with  the  humerus  and  with  the  ulna.  Below 
the  head  is  a  constriction,  called  the  neck,  which  is  encircled  by  a 
ligament,  the  bone  turning  around  in  the  ligament.  By  means  of 
this  arrangement,  and  the  ligaments  between  the  two  bones  at  the 
wrist,  the  peculiar  power  of  turning  the  hand  over  is  accomplished. 
Thus,  when  the  hand  is  held  palm  upward,  the  two  bones  of  the 
forearm  are  nearly  parallel.  When  the  palm  is  down,  the  ulna  has 
not  changed  its  position,  but  the  radius  has  revolved  so  as  to  cross 
the  top  of  the  ulna. 


Figure  30. — The  position  of  the  bones  of  the  forearm  when  the  hand  is  in  the  prone  (palm 
downward)  position,  and  in  the  supine  (palm  upward)  position ;  the  head  of  the  ulna  serving  as 
the  centre  of  rotation. 


The  Carpus  or  Wrist  is  composed  of  eight  small  bones  arranged 
roughly  in  two  rows.  The  row  next  the  forearm,  counting  from 
the  thumb  side,  contains  the  scaphoid,  the  semilunar,  the  cunei- 
form, and  the  pisiform  bones.  The  row  next  the  hand,  counting 
in  the  same  way,  contains  the  trapezium,  the  trapezoid,  the  os 
magnum,  and  the  unciform  bones. 

The  body  of  the  hand  is  made  up  of  the  metacarpal  bones,  one 
for  the  thumb,  and  one  for  each  finger.  The  upper  ends  of  them 
may  be  recognized  by  a  row  of  prominences  on  the  back  of  the 
hand,  about  opposite  the  thickest  part  of  the  palm  of  the  hand  ; 
the  lower  ends  form  the  knuckles.  The  thumb  has  two  bones, 
called  the  phalanges,  one  for  each  joint ;  the  fingers  have  each 
three  bones  arranged  and  named  in  the  same  manner. 

The  Lower  Extremity. 

The  Loiver  Extrem  ity  consists  of  three  parts,  the  thigh,  the  leg, 
and  the  foot.  It  is  connected  to  the  trunk  by  the  haunch-bone, 
which  bears  the  same  relation  to  the  lower  extremity  that  the 
shoulder  does  to  the  upper  extremity. 

The  haunch-bone,  or  os  innoininatum,  is  a  very  large,  irregular, 
fiat  bone,  composed  of  three  bones,  which  unite  to  form  one  about 
the  age  of  puberty.  These  component  bones  are  called  the  ilium, 
the  ischium,  and  the  pubis.  The  ilium  is  chiefly  thin,  with  stout 
margins,  and  comprises  the  upper  and  larger  part  of  the  whole 
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bone.  Its  upper  margin  or  crest  forms  what  is  popularly  called  the 
hip-bone.  It  unites  behind  with  the  sacrum,  already  described. 
The  lower  extremity  of  the  haunch-bone  is  called  the  ischium,  or 
seat-bone.  Upon  the  stout  tuberosities  of  the  ischium  we  sit.  The 
remaining-  part  of  the  haunch-bone  is  the  pubis,  which  is  in  shape 

rather  like  the  letter  V. 
The  point  of  the  V  meets 
its  fellow  of  the  opposite 
haunch-bone,  one  arm  of 
the  letter  runs  upward 
and  backward  to  meet 
the  ilium,  and  the  other 
downward  and  back- 
ward to  join  the  ischium. 
Between  the  arms  of  the 
V  is  a  large  opening- 
through  the  bone.  At 
the  junction  of  these 
three  parts  of  the  haunch- 
bone,  or  in  the  middle  of 
the  united  bone,  is  a 
deep,  cup-shaped  depres- 
sion, called  the  aceta- 
bulum, which  is  the  socket  into  which  the  head  of  the  thigh-bone 
fits. 

The  two  haunch-bones,  joined  in  front  by  the  articulation  of 
their  pubic  portions,  together  with  the  sacrum  behind,  form  the 
strong  ring  of  bone  which  serves  to  support  the  trunk  upon  the 
lower  extremities,  and  the  cavity  of  this  ring  forms  a  kind  of 
basin,  deeper  behind  than  before,  which  contains  important  or- 
gans, and  is  of  great  interest  as  regards  the  mechanism  of  child- 
birth.   The  united  bones  are  called  the  pelvis. 

The  thigh  has  but  a  single  bone,  tliQ  femur,  which  is  the  largest, 
longest,  and  strongest  bone  in  the  skeleton.  Its  shaft  is  cylindrical, 
with  a  rough  ridge  at  its  back.  At  the  upper  end  of  the  shaft  are 
two  prominences  :  one  on  the  inner  side,  called  the  lesser  trochan- 
ter ;  the  other  on  the  outer  side,  called  the  great  trochanter.  The 
latter  forms  the  bone  felt  just  beneath  the  skin  opposite  the  hip- 
joint.  The  neck  proceeds  from  the  shaft  at  an  obtuse  angle,  and 
is  surmounted  by  a  rounded  head  which  fits  into  the  cup-shaped 
socket  in  the  haunch-bone.  The  lower  end  of  the  thigh-bone  is 
larger  than  the  shaft,  being  rather  club-shaped,  with  an  enlarge- 
ment on  either  side  called  a  condyle;  the  inner  condyle  is  the  more 
prominent,  and  extends  farther  downward  than  the  outer,  but, 


Figure  81. — The  male  pelvis,  composed  of  the  two 
ossa  imwininata  or  haunch-bones — i,  4,  having  between 
them  in  the  rear  the  sacrum,  and  joined  at  the  front  by 
the  pubic  symphysis  (6)  ;  the  figures  3,  4  are  placed 
opposite  the  acetabula,  or  surfaces  against  which  the  heads 
of  the  thigh-bones  rest.  The  two  broad  surfaces  are  the 
wings  of  the  iliac  bones,  better  shown  in  the  next  figure 
(6,  (i). 
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owing  to  the  oblique  position  the  thigh-hone  occupies  when  the  fig- 
ure is  standing  erect,  the  two  condyles  are  then  nearly  on  the  same 
level.  Between  the  two 
condyles  is  a  deep  notch. 
From  the  shape  of  the 
head  of  the  femur  and 
of  tbe  socket  in  the 
haunch,  it  will  be  seen 
that  the  hip-joint  is  a 
ball  and  socket  joint, 
while  the  shape  of  the 
condyles  fits  them  for 
entering  into  a  hinge- 
joint  only.  Such  a  joint 
it  makes  with  the  prin- 
cipal bone  of  the  leg,  the 
tibia  or  shin-bone. 

In  front  of  the  knee- 
joint  is  placed  an  irreg- 
ularly disc-shaped  bone, 
the  knee-pan  or  patella 
strong  muscle,  the  quadriceps  extensor  of  the  leg.  It  serves  to 
increase  the  leverage  of  the  muscle,  and  to  protect  the  front  of 
the  joint,  which  is,  from  its  position,  naturally  much  exposed  to 
injury. 

The  leg  has  two  bones,  the  tibia  or  shin-bone,  and  the  fibnla 
or  splint-bone.  They  are  of  about  the  same  length,  but  the  tibia  is 
much  the  larger  of  the  two.  The  upper  extremity  or  head  of  the 
tibia  is  quite  large,  having  on  the  inner  and  outer  side  an  enlarge- 
ment called  a  tuberosity,  and  corresponds  with  the  condyles  of  the 
femur  in  makin;;-  up  the  hinge  of  the  knee-joint.  These  tuber- 
osities can  be  easily  felt  at  either  side  of  the  leg.  just  below  the 
knee-joint ;  and  in  front  between  them  will  be  noticed  a  small  pro- 
jection, which  is  called  the  tubercle  of  the  shin-bone,  and  to  which 
is  attached  the  tendon  of  the  great  extender  of  the  leg  already 
mentioned.  The  shaft  of  the  shin-bone  is  an  irregularly  triangular 
prism,  with  a  very  sharp  edge  in  front.  At  its  lower  extremity 
the  bone  again  becomes  enlarged,  and  at  the  end  has  a  surface  for 
articulation  with  the  foot.  From  the  inner  side  of  this  lower  ex- 
tremity a  projection  of  bone  extends  downward,  which  is  called 
the  malleolus  ;  this  is  what  is  popularly  known  as  the  inner  ankle- 
bone. 

On  the  outer  side  of  the  tibia  is  placed  the  fibula.  This  is  a 
very  slender  bone.    Its  upper  end  is  placed  against  the  outer  tu- 


FlGt'HE  32. — Male  pelvis  seen  from  above :  1,  sacrum ; 
3,  symphysis  pubis  ;  3,  3,  points  of  union  between  the  sa- 
crum anrl  the  ilium  of  either  side  ;  4,  the  spinal  foramen  ; 
5,  spinous  process  ;  (>,  0,  the  broad  wings  of  the  ilia  forming 
a  greater  part  of  the  floor  of  the  abdominal  cavity  ;  7,  7,  an- 
terior superior  spinous  processes,  from  wluch  firm  ligamen- 
tous cords  pass  to  the  spinous  processes  of  the  pubic  bone 
(8,  8,)  and  form  points  for  attachment  of  some  of  the  muscles 
of  the  abdominal  wall,  and  protection  for  the  large  vessels 
which  pass  out  from  the  abdomen  to  the  thighs. 

This  is  developed  in  the  tendon  of  the 
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berosity  of  the  shin-bone,  and  its  lower  extremity  lies  against  the 
outer  side  of  the  lower  extremity  of  the  tibia,  but  projects  beyond 
it  in  such  a  manner  as  to  form  the  outer  ankle-bone. 


ABC  D 

Figure  33. — Bones  of  the  lower  extremitj' :  A. — The  Femur  :  1,  lower  end  articulating  witli 
the  head  of  the  tibia  (C)  ;  3,  the  neck  ;  4,  greater  trochanter ;  5,  lesser  trochanter  ;  0,  inter- 
trochanteric line,  into  which  a  number  of  tendons  are  inserted ;  7,  inner  condyle ;  8,  outer 
condyle. 

B.  — The  Fibula  :  its  upper  extremety  (3)  articulates  with  the  head  of  the  tibia  at  3. 

C.  — The  Tibia :  3,  3,  the  inner  and  outer  tuberosities  ;  4,  5,  the  inner  and  outer  articular  sur- 
faces on  which  the  corresponding  portion  of  the  femur  (7  and  8)  rests ;  7,  the  prominence  at  which 
the  tendon  of  the  large  muscle  on  the  front  of  the  thigh  is  attached. 

D.  — Bones  of  the  right  foot  seen  from  above.  The  italic  letters  refer  to  the  tarsal  bones  : 
a,  scaphoid;  b,  astragalus;  d,  os  calcis  ;  e,  internal  or  first  cuneiform;  /,  middle  cuneiform; 
g,  external  cuneiform ;  h,  cuboid ;  I  to  V,  the  metatarsal  bones  ;  1,  3,  3,  first,  second,  and  third 
phalanges  of  the  first  and  second  toes. 


The  foot,  like  the  hand,  is  made  up  of  three  divisions  :  they  are 
the  Tarsus,  the  Metatarsus,  and  the  Phalanges. 

The  Tarsus  is  made  up  of  seven  bones,  namely,  the  calcaneum 
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or  OS  calcis,  astragalus,  cuboid,  scaphoid,  and  the  internal,  middle, 
and  external  cuneiform  or  wedge-shaped  bones.  The  largest  and 
strongest  of  these  is  the  os  calcis  or  heel-bone.  It  forms  the  heel, 
and  is  the  posterior  support  of  the  foot  considered  as  an  arch  bear- 
ing the  weight  of  the  body,  and,  by  reason  of  its  projection  back- 
ward beyond  the  ankle-joint,  it  forms  a  strong  lever  for  the  attach- 
ment of  the  muscles  of  the  calf  which  raise  the  heel  in  walking 
and  the  like.    The  cuboid  bone  lies  in  front  of  the  os  calcis,  on  the 


Figure  34. — Section  through  the  right  foot,  showing  the  arrangement  of  the  bones  and  soft 
tissues. 

outer  side  of  the  foot.  The  astragalus  lies  on  tlie  forward  part  of 
the  OS  calcis,  and  is  the  bone  that  works  in  a  hinge-like  manner 
against  the  shin-bone  and  between  the  inner  and  outer  ankle-bones, 
forming  with  them  the  ankle-joint.  Its  upper  surface  is  smooth 
and  pulley-like  for  forming  this  articulation.  Tlie  scaphoid  bono 
lies  i,n  front  of  the  astragalus,  on  the  inner  side  of  the  foot.  In 
front  of  it  are  three  wedge-shaped  bones,  the  external  one  adjoining 
the  cuboid  bone. 

Running  forward  from  the  wedge-shaped  bones  and  the  cuboid 
are  five  metatarsal  bones,  one  corresponding  to  each  toe.  The 
first  bone,  corresponding  to  the  great  toe,  is  much  stouter  than  the 
others,  although  it  is  the  shortest  of  all.  Its  farther  extremity  or 
head  composes  the  largest  part  of  the  prominence  of  the  great  toe- 
joint,  and  the  bone  can  be  easily  recognized  beneath  the  skin  on 
the  inner  margin  of  the  foot  between  that  joint  and  the  instep. 
The  last  metatarsal  bone  has  a  peculiar  enlargement  at  its  base, 
which  makes  a  decided  prominence  upon  the  outer  margin  of  the 
foot.  The  phalanges  are  arranged  like  those  of  the  hand,  viz.,  two 
for  the  great  toe  and  three  for  each  of  the  others. 
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THE  JOINTS. 

Every  bone  is  connected  with  one  or  more  others,  and  the  con- 
nection is  called  a  Joint  or  an  Articulation.  The  kinds  of  joints 
are  very  numerous,  as  under  that  name  are  included  simple  dove- 
tailing of  bones,  as  in  the  skull ;  mortise  and  tenon  joints,  as  the 
teeth  in  the  jaw  ;  and  so  on  to  the  perfectly  movable  joints,  as  the 
hinges  of  the  knee  and  elbow,  or  the  ball  and  socket  of  the  shoulder 
and  hip.  J oints  are  divided  into  immovable,  movable,  and  mixed. 
In  the  immovable  joints  the  bones  are  almost  in  immediate  contact, 
and  are  kept  there  without  the  assistance  of  other  organs.  But  in 
a  true  movable  joint  several  things  are  always  found,  although 
their  arrangement  varies  with  the  particular  joint.  These  mova- 
ble joints  "are  formed  by  the  approximation  of  two  contiguous 
bony  surfaces,  covered  with  cartilage,  connected  with  ligaments, 
and  lined  by  a  synovial  membrane." 

The  cartilage  that  covers  the  articulating  surfaces  of  bones  is 
CdiWedi jjermanent  cartilage,  to  distinguish  it  from  the  temporary  car- 
tilage of  which  we  have  spoken  as  forming  the  bones  in  their  original 
state.  The  permanent  cartilage  shows  no  tendency  in  health  to 
become  bony.  Besides  being  present  in  the  joints,  this  permanent 
cartilage  is  found  attached  to  the  ribs,  in  the  ear,  nose,  eyelids, 
windpipe,  etc.  Cartilage  is  of  a  pearly  color,  sometimes  yellowish. 
It  is  firm,  opaque,  and  quite  elastic.  That  in  the  joints  is  called 
articular  cartilage.  It  is  smooth  and  shining  on  its  free  surface, 
and  on  its  attached  side  takes  the  form  of  the  rough  surface  of  the 
underlying  bone.  In  adult  life  it  has  no  blood-vessels,  nor  are 
nerves  known  to  exist  in  it. 

The  synovial  membrane  is  a  thin,  delicate  membrane  of  a  tube- 
like shape,  attached  by  its  open  ends  to  the  margins  of  the  ends 
of  the  bone.  This  is  the  simple  idea ;  but  by  reason  of  its  cov- 
ering the  inner  side  of  the  ligaments  and  wrapping  around  any 
ligaments  or  tendons  passing  through  the  joint,  the  shape  of  the 
synovial  membrane  in  some  joints  becomes  very  complicated.  The 
liquid  secreted  by  these  synovial  membranes  resembles  the  white 
of  an  egg.  It  is  secreted  most  freely  on  motion,  and  very  slightly 
if  the  joints  are  kept  perfectly  at  rest. 

The  mixed  joints  are  much  simpler  in  their  construction  than 
the  movable  joints.  The  bones  are  connected  by  a  fibro-cartilage, 
or  by  two  fibro-cartilages  with  a  partial  synovial  membrane  be- 
tween them.  The  joints  of  the  backbone  are  of  the  former  kind, 
and  the  joints  of  the  pelvis  of  the  latter. 

The  Ligaments  are  strong  bands  of  fibrous  tissue  connecting 
the  bones  together  and  covering  in  the  joints. 
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The  only  articulations  in  the  spinal  column  deserving  special 
mention  are  those  of  the  first  vertebra  of  the  neck,  above  with 
the  skull,  below  with  the  second  vertebra.  The  skull  rests,  as  we 
have  seen,  by  two  smooth  prominences  of  the  occipital  bone  upon 
two  shallow  cups,  one  on  each  side  of  the  first  vertebra.  On  these 
the  head,  held  in  place  by  strong  ligaments,  rocks  forward  and 
backward.  Between  these  two  shallow  cups  the  odontoid  process 
of  the  second  vertebra  projects  through  the  ring  of  the  first.  The 
process  is  grasped  by  a  ligament  called  the  transverse,  so  that  the 
first  vertebra,  carrying  the  head  with  it,  revolves  around  the  odon- 
toid process  as  a  pivot,  and  thus  permits  the  turning  of  the  face  to 
one  side  or  the  other. 

The  ribs  in  front  present  the  peculiarity  of  not  being  directly 


Fig.  35. 


Figure  35. — Section  through  a  knee-joint,  in  which  the  sinovial  membrane  has  first  been  dis- 
tended with  air  and  dried  so  as  to  separate  the  bones  and  show  the  extent  to  which  they  are  cov- 
ered with  the  membrane. 

FiGUUE  36. — Section  through  the  shoulder-joint. 

articulated  to  the  breastbone,  but  they  are  joined  to  the  costal  car- 
tilages, which  are  short  above  and  quite  long  below,  and  the  car- 
tilages, in  their  stead,  enter  into  the  formation  of  perfect  movable 
joints  with  the  breastbone. 

The  joints  of  the  extremities  are  all  movable  joints,  and  show 
the  various  forms  of  gliding  joint,  hinge-joint,  ball  and  socket 
joint,  or  pivot-joint.  The  largest  and  most  complicated  of  them 
all  is  the  knee-joint,  which  is  one  of  the  hinge-joints.    In  addition 
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to  strong  ligaments  before,  behind,  and  on  either  side  of  the  joint, 
it  has  within  the  joint  two  semihmar  fibro-cartilages  not  directly 
attached  to  the  bone,  which  deepen  the  cup-shaped  cavity  of  the 
shin-bone,  into  which  the  rounded  ends  of  the  thigh-bone  fit.  Still 
farther,  there  are  within  the  joint  four  ligaments  and  folds  of 
synovial  membrane  strong  enough  to  have  received  the  name  of 
ligaments.  The  synovial  membrane  is  very  large,  not  only  lining 
the  joint,  but  covering  the  semilunar  cartilages  and  the  ligaments 
within  the  joint,  doubling  on  itself,  forming  in  several  places  thick 
folds,  and  extending  up  behind  and  above  the  knee-pan. 

The  office  of  the  joints  is  simple,  namely  to  permit  of  motion 
of  one  bone  upon  another,  without  which  locomotion  or  any  action 
of  the  body  would  be  impossible.  To  put  this  jointed  frame  into 
motion,  other  organs  are  demanded,  and  these  are 

THE  MUSCLES. 

There  are  in  the  l)ody  two  kinds  of  muscles,  the  voluntary 
muscles,  or  muscles  of  animal  life  (called,  also,  the  striped  muscles) 
and  the  involuntary  muscles,  or  muscles  of  organic  life,  or  un- 
striped  muscles.    The  voluntary  muscles  make  up  a  large  portion 


Figure  37. — Muscular  fibres  of  the  striped  or  voluntary  variety  :  A,  small  portion  of  muscle, 
natural  size  ;  B,  the  same  magnified  5  diameters.  The  figure  to  the  right  is  a  few  muscular 
fibres,  being  part  of  a  small  fasciculus,  highly  magnified,  showing  the  transverse  striations  or 
cross-markings. 

of  the  body  (about  two-fifths  of  its  entire  weight),  covering  the 
bony  frame  in  nearly  every  part.  The  name  voluntary  is  given 
them,  because  they  can  be  set  in  motion  or  controlled  by  the  will. 
The  structure  of  such  a  muscle  is  as  follows.  It  is  composed  of  bun- 
dles of  fibres  inclosed  in  webs  of  connective  tissue  ;  these  bundles 
are  made  up  of  smaller  ones,  and  these  again  of  yet  smaller  ones, 
known  by  the  name  "  primitive  fasciculi."    These  last  are  on  an 
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average  about  4  ?,  „  of  an  incli  in  diameter,  ai-e  marked  by  peculiar 
cross  stripes  (see  cut),  and  are  made  up  of  "primitive  fibrils/' 
which  are  very  fine  cross-marked  threads,  resembling  somewhat 
in  appearance  a  string  of  beads,  and  are  about  ^ ^iuo  of  an  inch 
in  diameter.  All  the  striped  muscles  act  strongly,  quickly,  and 
under  the  influence  of  the  will,  with  the  exception  that  the  heart, 
the  muscles  of  the  pharynx  and  gullet,  used  in  swallowing,  and 
some  other  less  important  ones  are  not  under  the  control  of  the 
will.  The  heart  beats  as  well  when  we  are  asleep  as  when  we  are 
awake,  and  anything  that  passes  into  the  pharynx  is  swallowed 
involuntarily.  The  voluntary  muscles  are  set  in  motion  by  means 
of  an  arrangement  of  the  nerves,  which  we  shall  describe  later. 

The  iurolinitarij  muscles  consist  of  flattened  spindle-shaped 
fibres,  ordinarily  of  an  inch  long  and 
4  7jVo-  broad  (see  Figure).  They  are  found 
forming  one  of  the  coats  of  the  entire  diges- 
tive tube,  and  of  most  of  the  hollow  organs 
of  the  body  as  well  as  of  the  blood-vessels. 
They  differ  in  their  action  from  the  volun- 
tary muscles  in  that  they  do  not  contract 
immediately  upon  the  application  of  a  stim- 
ulus, but  slowly,  the  contraction  enduring 
for  a  while  and  then  gradually  relaxing. 

It  is  easy  to  see  the  advantage  of  the 
peculiar  action  of  the  two  kinds  of  muscle. 
The  motions  of  the  body  need  to  be  done 
promptly  and  strongly  under  the  influence 
of  the  will  ;  while  it  is  equally  essential  that 
the  motions  of  organic  life  upon  which  the 
proper  nutrition  of  the  body  depends,  should 
go  on  certainly  and  surely  without  regard  to 
our  volition. 

The  voluntary  muscles  vary  very  much  in  shape  and  in  size. 
In  some  the  fibres  run  more  or  less  parallel,  in  others  they  are  ar- 
ranged like  the  fringes  of  a  feather,  in  others  they  are  fan-shaped. 
The  places  of  attachment  of  a  muscle  to  bone  or  to  any  other  struc- 
ture are  called  its  origin  and  insertion.  That  point  which  is 
relatively  the  more  fixed  is  called  the  origin,  and  the  other  the 
insertion.  For  instance,  the  large  muscle  in  front  of  the  arm-bone 
is  attached  above  to  two  points  on  the  shoulder-blade,  and  below 
to  the  radius,  one  of  the  bones  of  the  forearm  ;  since  the  shoulder- 
blade  is  usually  much  more  fixed  than  the  forearm,  the  upper  at- 
tachments are  called  the  origin.  The  attachment  of  the  muscles  to 
bones,  etc.,  are  by  means  of  strong  fibrous  tissue  variously  ar- 


FlovRE  38.  —  Unstriped, 
spindle-shaped,  or  involuntaiy 
muscular  fibres  from  human 
arteries ;  magnified  350  diame- 
ters :  ft,,  natural  state ;  treat- 
ed with  acetic  acid,  so  as  to 
make  the  nucleus  more  ap- 
parent. 
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ranged  to  suit  the  requirements  of  the  special  muscle.  The  com- 
monest arrangement  of  the  fibrous  tissue  is  into  strong  cords  called 
tendons  or  sinews.  When  the  fibrous  structure  is  spread  out  in 
sheet-like  manner  it  is  called  an  aponeurosis.  Fascia  is  the  name 
given  to  a  membrane  containing  more  or  less  fibrous  tissue.  These 
are  found  throughout  the  body,  holding  muscles  and  organs  in 
their  proper  positions.  The  fascia  that  lies  just  beneath  the  skin 
is  not  very  strong  in  its  structure,  and  generally  holds  in  its  meshes 
considerable  fat,  while  the  deeper  fasciae  are  really  aponeurotic 
in  character. 

The  whole  number  of  muscles  in  the  body  is  very  great,  amount- 
ing to  some  hundreds.  In  passing,  only  a  few  will  be  mentioned, 
such  as  have  some  especial  interest  to  the  general  reader. 

Muscles  of  the  Head  and  Face. 

The  muscles  of  the  head  and  face  need  not  detain  us  long.  Al- 
though there  are  upwards  of  thirty  of  them,  they  are  chiefly  small. 


Figure  39. — Muscles  of  the  head  and  neck  :  1,  1',  the  two  portions  of  the  occipito-frontalis 
muscle ;  2,  2,  8,  three  muscles  (more  largely  developed  in  animals)  which  move  the  ear ;  4,  or- 
bicularis palpebrarum,  the  muscle  which  closes  the  eyelids  ;  5-7,  muscles  of  the  nose;  8,  orbic- 
ularis oris,  the  muscle  wliich  puckers  the  lips ;  13,  masseter  muscle  ;  14,  platysraa  myoides,  a 
broad,  thin  muscle  which  gives  motion  to  the  skin  overlaying  it ;  15,  sterno-cleido-mastoid  mus- 
cle ;  16,  trapezius  ;  17,  18,  muscles  which  raise  the  shoulder-blade,  or,  when  it  is  fixed,  draw  the 
head  to  either  side. 

and  are  concerned  in  the  movements  of  the  eyes,  nose,  and  mouth, 
and  become,  therefore,  muscles  of  expression.    The  muscles  of  the 
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eye,  which  have  some  interest  with  reference  to  diseases  of  that 
organ,  will  be  described  in  that  connection.  The  muscles  of  mas- 
tication are  the  masseter,  the  temporal  and  the  two  pterygoid,  and 
are  very  powerful.  The  masseter  is  quite  superficial,  running 
from  the  prominence  of  the  cheek  to  near  the  angle  of  the  jaw. 
The  temporal  muscle  covers  a  large  part  of  the  side  of  the  head, 
and  its  lower  extremity  is  attached  to  the  anterior  fork  of  the  ver- 
tical part  of  the  lower  jaw,  already  spoken  of.  The  muscles  named, 
four  on  either  side  of  the  face,  close  the  mouth  as  in  biting,  move 
the  lower  jaw  forward  upon  the  upper  and  in  every  direction 
necessary  to  the  process  of  grinding  the  food. 

In  the  neck  only  one  muscle  need  be  mentioned.  It  is  that 
which  extends  from  the  top  of  the  breast-bone  and  the  inner  end 
of  the  collar-bone  to  the  bony  prominence  just  behind  the  ear. 
This  muscle  is  called  the  Sterno-cleido-mastoid.  Its  action  is  to 
bow  the  head  and  to  turn  the  face  to  the  opposite  side.  If  the  two 
muscles  act  together,  they  bow  the  head.  The  muscle  is  easily 
recognized  in  thin  persons  by  its  forming  a  cord-like  prominence 
across  the  neck.  It  is  of  interest  as  the  cause  of  the  deformity 
known  as  ivrij-neck.  If  the  muscle  be  spasmodically  contracted, 
or  its  fellow  be  i^ai'alyzed,  the  head  will  be  twisted  from  the  side 
of  the  contracted  or  towards  the  paralyzed  side. 

Muscles  of  the  Trunk, 

The  muscles  of  the  trunk  are  ver}^  numerous,  but  those  that 
need  to  be  here  mentioned  are  very  few.  On  the  back  alone,  up- 
wards of  thirty  muscles  have  received  names,  but  we  need  describe 
only  the  two  large  ones  that  make  up  the  first  or  most  superficial 
layer.  These  are  the  trapezius  and  the  latissimus  dorsi.  The 
trapezius  has  a  very  extensive  origin,  by  means  of  an  aponeuro- 
sis, from  the  occipital  bone  of  the  skull,  from  the  ligamentum  nu- 
chce  (a  stout  ligament  extending  from  the  occiput  to  the  spinous 
process  of  the  seventh  vertebra  of  the  neck),  from  the  spinous 
processes  of  the  seventh  cervical,  and  the  entire  twelve  dorsal  ver- 
tebrae. (See  Fig.  40.)  The  muscle  is  inserted  into  the  spine  of 
the  scapula.  It  gets  the  name  trapezius,  from  the  fact  that,  with 
its  fellow  of  the  opposite  side,  it  forms  a  trapezium,  or  more  prop- 
erly a  trapezoid.  It  has  also  been  called  the  cucullaris  or  cowl 
muscle.  The  action  of  the  muscle  is  to  raise  the  point  of  the 
shoulder,  if  the  head  is  fixed  ;  to  bend  the  head  towards  the  shoul- 
der, if  the  latter  is  fixed,  or,  if  both  act,  to  throw  the  head  back- 
ward. 

The  latissimus  dorsi  covers  the  back  below  the  trapezius.  Its 
Vol.  I.— 3 
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Pio.  40.  ,  Fig.  41. 


Figure  40, — The  outer  layer  of  muscles  of  the  back,  shoulder,  and  hip  :  C,  transverse  pro- 
cess of  the  atlas ;  D,  first  dorsal  vertebra  ;  L,  first  lumbar  vertebra ;  S,  sacrum;  Co,  coccyx;  a, 
acromion ;  b,  base  of  scapula ;  i,  crest  of  ilium ;  1,  upper  part  of  sterno-mastoid  muscle ;  2, 
muscle  which  raises  the  scapula ;  3,  8,  upper  and  lower  ends  of  trapezius  muscle ;  *,  half  of  the 
oval  tendon  belonging  to  the  base  of  the  trapezius  muscle ;  4,  4,  latissimus  dorsi  muscle ;  5,  infra- 
spinatus ;  6,  teres  minor  ;  7,  teres  major  ;  8,  middle  or  acromial  part  of  the  deltoid ;  9,  hind 
part  of  the  external  oblique  muscle  of  the  abdomen  ;  10,  gluteus  medius ;  11,  11',  gluteus  maxi- 
mus ;  13,  biceps ;  13,  semitendinosus  ;  14,  adductor  magnus  ;  15,  gracilis. 

Figure  41. — The  same  as  the  foregoing,  after  the  removal  of  the  trapezius,  latissimus  dorsi, 
deltoid,  gluteus  maximus,  and  external  oblique  muscles.  The  muscles  are :  1,  splenius  capitis ;  3, 
raiser  of  the  angle  of  the  scapula  ;  4  and  .5,  the  lesser  and  greater  rhomboid  muscles — these  move 
the  shoulder-lilade  or  help  to  fix  it  when  the  arm  is  being  used ;  0,  part  of  the  long  muscle  of  the 
back;  8,  8',  the  lower  serrated  muscle,  the  action  of  which  is  to  pull  the  ribs  downward  ;  9,  the 
internal  oblique  mu.scle  of  the  abdomen  ;  10,  supraspinatus  ;  11,  infraspinatus  (partly  seen  in 
the  foregoing ;  the  white  space  between  is  the  spine  of  the  shoulder-blade  terminating  in  the 
acromion  {a)  ;  12,  13,  small  and  lai  ge  teres  muscles ;  14,  large  serratus  ;  15,  middle  gluteus  (see  10 
in  the  foregoing)  ;  16  to  19,  muscles  which  are  inserted  into  the  great  trochanter  of  the  femur ; 
30,  part  of  the  great  adductor  muscle. 
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origin,  likewise,  by  aponeurosis,  is  from  the  spinous  processes  of  the 
lower  six  dorsal  vertebras,  and  from  those  of  all  the  lumbar  and  sa- 
cral vertebrae.  The  upper  part  of  the  origin  lies  beneath  the  trape- 
zius. From  this  extensive  origin  the  fibres  converge  ;  are  twisted 
upon  themselves  into  a  sort  of  cord,  and  are  finally  inserted  into 
the  front  of  the  arm-bone  just  below  its  head.  The  border  of  the 
muscle  forms  the  posterior  margin  of  the  armpit.  The  latissimus 
draws  the  arm  downward,  backward,  and  rolls  it  inward.  The 
act  of  putting  the  hand  into  a  pocket  in  the  opposite  skirt  of  the 
coat,  very  nearly  expresses  the  action  of  the  muscle. 

Muscles  of  the  Abdomen. 

The  wall  of  the  abdomen  is  made  up  chiefly  of  muscles.  The 
central  part  of  the  wall  contains  the  two  recti  (or  straight) 
muscles  ;  one  of  these  lies  on  either  side  of  the  central  line  of  the 
bell3^  They  arise  from  the  pubic  bones  below,  and  running  di- 
rectly upward,  are  inserted  into  the  cartilages  of  the  fifth,  sixth, 
and  seventh  ribs.  The  remainder  of  the  front  and  the  sides  of  the 
abdominal  wall  are  made  up  by  three  muscles,  which  lie  like  lay- 
ers, called  the  external  oblique,  the  internal  oblique,  and  the  trans- 
versalis. 

The  external  ohlique  arises  from  the  lower  eight  ribs.  Some  of 
its  fibres — those  farthest  back — run  downward  to  the  forward  half 
of  the  margin  of  the  haunch-bone  ;  the  others  run  downward  and 
forward  to  a  broad  aponeurosis,  which  covers  in  the  rectus  muscle, 
already  described,  and,  together  with  its  fellow,  covers  the  whole 
front  of  the  abdomen.  That  part  of  the  aponeurosis  that  extends 
from  the  anterior  superior  spinous  process  of  the  haunch-bone 
to  the  pubis  (see  Fig.  42),  makes  a  strong  band  called  Poupart's 
ligament,  and  should  be  remembered  as  a  landmark  frequently  to 
be  used  in  descriptions  farther  on.  Just  above  Poupart's  ligament 
the  aponeurosis  is  split,  forming  what  is  called  the  external  ab- 
dominal ring.  Through  this  passes  the  spermatic  cord  leading 
to  the  testicle,  and  through  it,  also,  parts  of  the  intestine  are  forced 
in  certain  forms  of  hernia  or  rupture. 

The  internal  ohlique  muscle  lies  behind  the  external  oblique. 
Its  fibres  arise  from  the  haunch-bone  and  from  Poupart's  ligament, 
and  run  upward  and  forward  (and  the  lower  ones  a  little  down- 
ward) in  a  somewhat  fan-shaped  arrangement,  to  be  inserted  into 
the  cartilages  of  the  four  lower  ribs,  and  into  an  aponeurosis,  like 
that  of  the  external  oblique,  and  into  the  pubis. 

The  transversalis  muscle  lies  yet  deeper.  As  its  name  implies, 
the  course  of  its  fibres  is  more  nearly  horizontal  than  those  of  the 
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Fig.  42.  Fig.  43. 


Figure  42. — 1,  1,  on  the  right  side — the  number  rests  over  the  platysma  myoia  nmscle,  on 
the  left  over  the  sterno-mastoid  ;  3,  sterno-hyoid  ;  3,  3,  upper  and  lower  bellies  of  the  omo- 
hyoid ;  4,  raiser  of  the  angle  of  the  scapula ;  .5,  front  border  of  the  trapezius  ;  6,  deltoid ;  7, 
upper  part  of  the  triceps;  8,  9,  the  teres  mu.scles;  10,  latissimus  dorsi ;  11,  pectoralis  major  ; 
12,  part  of  the  pectoralis  minor  ;  13,  great  serrated  muscle ;  14,  external  oblique  muscle  of  the 
abdomen ;  1.5,  1.5,  the  upper  one  is  placed  over  the  xyphoid  cartilage  at  the  end  of  the  breast- 
bone, the  lower  one  at  the  navel ;  W,  on  the  symphysis  pubis,  is  placed  between  the  outer  open- 
ings of  the  inguinal  canals ;  17,  the  tendinous  aponeurosis  of  the  external  oblique  muscle  ;  18, 
part  of  the  middle  gluteus ;  19,  the  muscle  which  renders  tense  the  tendinous  envelope  which 
ensheathe.s  the  muscles  of  the  thigh  and  renders  them  compact  when  in  action  ;  20,  rectus ;  21, 
sartorius  ;  22,  part  of  the  iliac  and  psoas  muscles  ;  23  to  25,  muscles  which  aid  in  drawing  the 
thigh  inward  and  forward. 

FiGUKE  43. — Deep  layer  of  muscles  of  the  chest  and  abdomen :  a,  coracoid  process  of  the 
shoulder-blade;  b,  breastbone;  c,  cartilages  of  the  fifth  rib;  1,  upper  part  of  the  raiser  of  the 
angle  of  the  scapula,  showing  its  origin  from  the  transverse  processes  of  the  vertebrse  in  the 
neck ;  2,  collar-bone  ;  3,  small  pectoral  muscle ;  4,  subscapular  muscle  (having  its  origin  from 
the  under  side  of  the  shoulder-blade)  ;  .5,  upper  end  of  the  coraco-brachial  muscle  ;  6,  6',  the 
short  and  long  head  of  the  biceps  muscle  (the  groove  in  which  the  latter  lies  in  the  front  of  the 
arm-bone  was  indicated  in  the  figure  of  the  bone) ;  7,  tendon  of  the  latissimus  dorsi ;  8,  tendon  of 
the  great  pectoral  muscle  (11  in  foregoing  figure),  cut  short  and  folded  outward ;  9,  tendon  of  the 
deltoid,  cut  short;  10,  upper  part  of  the  anterior  brachial;  11,  part  of  the  triceps;  12,  12,  on 
the  fifth  and  eighth  ribs,  near  the  insertions  of  the  tendons  of  the  great  serrated  muscle  of  the 
back  ;  13,  13,  13,  the  rectus  muscles  of  the  abdomen  (on  the  left  side  the  central  portion  of  the 
muscle  has  been  removed);  14,  pyramidal  muscle;  15',  Poupart's  ligament  and  the  internal 
oblique  muscle ;  the  opening  between  it  and  15"  is  the  inner  opening  of  the  inguinal  canal ;  16, 
tendon  of  the  external  oblique  muscle  of  the  abdomen. 

Between  the  ribs  are  shown  the  external  intercostal  muscles. 


ANAT01\[Y  AND  PHYSIOLOGY. 


37 


oblique  muscles.  It  arises  from  Poupart's  ligament,  from  the 
crest  of  the  haunch-bone,  from  the  cartilages  of  the  lower  six  ribs, 
and  from  the  lumbar  aponeurosis,  which  closes  up  the  interval  in 
the  back  between  the  ribs  and  the  haunch-bone.  The  lower  fibres 
curve  downward,  and  with  those  of  the  internal  oblique  form  what 
is  called  the  conjoined  tendon,  of  interest  with  reference  to  her- 
nia. These  fibres  go  to  the  pubis,  the  remainder  to  an  aponeu- 
rosis, the  upper  three-fourths 
of  which  passes  behind  the  rec- 
tus muscle,  the  lower  fourth 
of  it  in  front.  The  actions  of 
the  muscles  of  the  abdomen 
are  :  if  the  chest  and  pelvis  are 
fixed,  to  expel  the  contents  of 
the  stomach  in  vomiting,  of  the 
bowel  in  defecation,  of  the  blad- 
der in  urinating,  or  they  assist 
in  expelling  the  child  in  labor. 
If  the  spine  is  fixed  they  may 
be  made  to  assist  in  expiration, 
when  there  is  any  obstruction 
to  free  passage  of  the  air.  They 
also  bow  the  trunk  forward, 
and  in  climbing  they  draw  up 
the  pelvis. 

On  the  walls  of  the  chest 
are  a  number  of  small  muscles 
chiefly  employed  in  the  move- 
ments of  the  ribs  during  respi- 
ration. [See  Figure  43.]  The 
most  important  of  these  are  the 
intercostal  muscles,  so  called 
from  their  position  between 
the  ribs.  They  are  divided  into 
two  groups,  the  external  and 
the  internal.  Each  group  is 
composed  of  eleven  muscles  on  each  side.  The  fibres  of  the  ex- 
ternal intercostals  run  downward  and  forward  from  the  lower  mar- 
gin of  one  rib,  to  the  upper  margin  of  the  rib  below.  The  internal 
intercostals  are  situated  within  the  external  intercostals,  and  their 
fibres  run  downward  and  backward  from  one  rib  to  the  next.  The 
external  intercostals  when  contracting  raise  the  ribs,  and  thus  are 
muscles  (  f  inspiration.  That  portion  of  the  internal  intercostals 
which  is  situated  between  the  cartilages  of  the  ribs  assists  the  ex- 


FlGURE  44. — Lower  part  of  the  chest,  showing 
the  diaphragm  ;  a,  sixth  dorsal  vertebra  ;  c,  ensi- 
form  oartUage  of  the  breastbone ;  d,  the  aorta, 
out  across,  lying  in  front  of  the  spinal  column ;  d', 
the  aorta  appearing  below  the  arch  formed  by 
the  pillars  of  the  diaphragm  ;  c,  esophagus  or  gul- 
let (cut  across)  descending  through  the  tendon  in 
the  centre  of  the  diaphragm;  J]  opening  for  the 
passage  of  the  inferior  vena  cava;  1,  central  ten- 
don of  the  diaphragm  ;  4,  .5,  right  and  left  muscu- 
lar portions  of  the  diaphragm;  6,  7,  the  pillars 
of  the  muscle  arising  behind  from  the  lumbar 
vertebrae ;  8,  8,  10,  10,  internal  intercostal  mus- 
cles ;  9,  9,  external  intercostal  muscles. 
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ternal  muscles,  while  the  portion  between  the  ribs  themselves  act 
as  depressors  of  the  ribs,  and  hence  expel  the  air  from  the  chest. 

The  diaphragm  is  the  very  strong  partition  composed  of  mus- 
cular and  fibrous  tissue  which  divides  the  cavity  of  the  chest  from 
that  of  the  abdomen.  It  is  attached  to  the  entire  circumference  of 
the  chest- wall,  to  the  cartilaginous  tip  of  the  breast-bone  in  front, 
and  on  each  side  to  the  cartilages  and  bony  parts  of  the  lower  six 
or  seven  ribs,  to  two  aponeurotic  arches,  and  to  the  lumbar  verte- 
brae. The  whole  muscle  has  a  shape  much  like  that  of  a  palm-leaf 
fan.  The  fibrous  part  is  mainly  arranged  in  a  horseshoe  in  the 
middle  of  the  fan,  and  the  muscular  fibres  run  in  all  directions 
from  it  to  the  walls  of  the  chest.  Openings  near  the  middle  allow 
the  passage  of  the  gullet,  of  the  great  artery  of  the  body — the  aorta, 
and  of  the  great  vein — the  ascending  vena  cava.  The  muscle  has  an 
arch  upward  like  a  flattened  dome  ;  is  lower  behind  than  before  ; 
lower  on  the  left  than  the  right  side,  and  broken  into  two  arches  by 
a  central  portion.  The  central  portions  support  the  heart,  the  side 
arches,  the  bases  of  the  lungs.  When  the  muscle  contracts,  the  arch 
of  the  diaphragm  becomes  still  flatter,  and  by  so  doing  increases 
the  cavity  of  the  chest.  The  bottoms  of  the  lungs  sink  about  two 
inches,  air  rushing  in  through  the  trachea  to  fill  them.  The  dia- 
phragm thus  becomes  the  most  powerful  muscle  of  inspiration.  In 
expiration  it  is  passive,  the  abdominal  organs  displaced  by  the  act 
of  inspiration  simply  pushing  back  the  muscle.  The  muscle  also 
acts  in  all  expulsive  efforts  :  such  as  vomiting,  straining  at  stool,  etc. 

Muscles  of  the  Upper  Extremities. 

The  muscles  of  the  upper  extremities  are  generally  made  to  in- 
clude those  of  the  front  and  side  of  the  chest,  as  well  as  those 
of  the  shoulder,  arm,  forearm,  and  hand. 

The  rotundity  of  the  breast  is  chiefly  made  up  of  the  greater 
pectoral  muscle.  Its  broad  origin  runs  along  the  inner  half  of  the 
collar-bone,  down  the  breast-bone,  and  along  the  cartilages  of  all 
tlife  true  ribs  and  the  aponeurosis  of  the  external  oblique  muscle  of 
the  abdomen.  The  fibres  converge  towards  the  upper  part  of  the 
arm-bone,  being  somewhat  twisted  upon  each  other,  and  form  the 
front  of  the  armpit,  as  may  be  readily  made  out  by  feeling  this 
edge  while  the  arm  is  forcibly  drawn  to  the  chest.  The  muscle  is 
inserted  into  the  front  of  the  arm-bone  in  its  upper  third,  just  be- 
low its  surgical  neck.  The  effect  of  this  muscle  is  to  draw  the  arm 
inward  or  across  the  chest,  and  to  draw  the  shoulder  downward  if 
raised.  Its  action  is  assisted  by  the  lesser  pectoral,  which  lies  be- 
neath the  greater  pectoral  muscle. 
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Fig.  45. 

Figure  45. — The  outer  layer  of  muscles  of  the  upper  extremity,  seen  from  in  front:  1,  1, 
greater  pectoral ;  2,  deltoid  ;  'S,  biceps ;  S',  its  tendon  of  insertion  into  the  radius ;  3'',  the  por- 
tion inserted  into  the  tendinous  sheath  which  encloses  the  muscles  of  the  forearm ;  4,  anterior 
lirachial  muscle ;  5,  5',  inner  border  of  the  triceps ;  7,  radial  flexor  of  the  wrist ;  8,  long 
palmar,  passing  at  8'  into  the  palmar  aponeurosis  ;  9,  ulnar  flexor  of  the  wrist ;  10,  long  supinator  ; 
11,  extensor  of  the  metacarpal  bone  of  the  thumb ;  13,  extensor  nrimi  internodii ;  I'S,  lower  part 
of  the  upper  flexor  of  the  fingers  ;  14,  long  flexor  of  the  thumb";  15,  part  of  the  deep  flexor  of 
the  fingers ;  16,  short  palmar  muscle  ;  17,  abductor  of  the  thumb. 

Figure  46. — Outer  layer  of  muscles  on  the  back  of  the  upper  extremity:  b,  base  of  the 
shoulder-blade ;  c,  tendon  of  the  trapezius ;  (?,  olecranon  of  the  ulna ;  c,  external  condyle  of  the 
humerus  ;  J\  lower  end  of  the  ulna  ;  1,  trapezius  ;  3,  3,  deltoid  ;  3,  large  rhomboid  ;  4,  infraspinal 
muscle  ;  5,  6,  the  teres  muscles  ;  7,  latissimus  dorsi  ;  8,  8,  8,  triceps  ;  10,  part  of  anterior  brachial ; 
11,  long  supinator  ;  13,  13,  long  and  short  radial  extensors  of  the  wrist ;  14,  common  extensor  of 
the  fingers;  15,  ulnar  extensor  of  the  wrist ;  *,  between  14  and  1.5,  extensor  of  the  little  finger  ; 
16,  part  of  the  radial  flexor  of  the  wrist  ;  17,  extensor  of  the  metacarpal  bone  of  the  thumb ; 
18,  extensor  of  the  first  bone  of  the  thumb;  *,  and  *,*,  the  ring-like  ligament  which  binds  down 
the  tendons  of  these  muscles  at  the  wrist ;  19,  tendon  of  the  e.xtensor  of  the  second  bone  of  the 
thumb  ;  30,  the  number  is  placed  at  the  point  where  the  tendon  of  the  radial  extensor  of  the  wrist 
is  inserted  into  the  head  of  the  metacarpal  bone  of  the  index  finger  ;  on  the  back  of  the  mid- 
dle finger  is  shown  the  insertion  of  one  of  the  tendons  of  the  common  extensor  of  the  fingers  (14). 
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A  strong  muscle  of  inspiration  is  the  serrafus  viagnus,  situate^- 
on  the  side  of  the  chest ;  it  is  attached  above  to  the  posterior  edge 
of  the  shoulder-blade,  and  below  to  the  upper  eight  ribs.  If  the 
shoulder  be  fixed  this  muscle  raises  the  ribs  ;  if  the  ribs  be  fixed  it 
twists  the  shoulder-blade  so  as  to  raise  the  point  of  the  shoulder, 
and  is  of  use  in  supporting  weights  on  the  shoulder. 

The  round  cap  of  the  shoulder  is  made  up  of  the  deltoid  muscle. 
It  arises  from  the  outer  part  of  the  collar-bone,  the  acromion  pro- 
cess, and  the  spine  of  the  shoulder-blade,  and  is  inserted  into  the 
outside  of  the  middle  of  the  arm-bone.  The  muscle  raises  the  arm 
directly  outward  from  the  side  until  it  is  level  with  the  shoulder.  It 
is  assisted,  to  a  slight  degree,  by  a  muscle  called  the  supraspinatus, 
which  lies  on  the  shoulder-blade  above  its  spine,  and  is  inserted 
into  the  arm-bone  near  its  head.  The  arm-bone  is  rolled  inward 
by  the  snbscapularis  which  fills  up  the  inner  surface  of  the  shoul- 
der-blade and  runs  to  the  humerus  near  its ,  head.  The  greater 
teres  muscle  assists  in  this  motion.  The  arm  is  rolled  outward 
by  two  muscles — the  infraspinatus  and  the  lesser  teres  muscle, 
which  arise  from  the  lower  part  of  the  back  of  the  shoulder-blade 
and  pass  to  the  upper  part  of  the  arm-bone. 

The  front  of  the  arm  is  made  up  of  three  muscles,  and  chiefly 
by  the  biceps  (two-headed)  and  the  anterior  brach  ial.  The  shorter 
head  of  the  biceps  comes  from  the  coracoid  process  of  the 
shoulder-blade,  the  longer  from  the  edge  of  the  shoulder-socket. 
The  muscle  is  inserted  into  the  radius  very  near  its  upper  extrem- 
ity. This  is  the  muscle  so  easily  seen  on  the  front  of  the  arm 
when  the  elbow  is  bent,  particularly  if  any  considerable  weight  bo 
held  in  the  hand.  The  tendon  of  the  muscle  and  a  fascia  springing 
from  it  are  then  very  prominent  in  front  of  the  bend  of  the  elbow. 
Lower  down,  the  front  of  the  arm  is  made  up  of  the  anterior  brach- 
ial muscle  which  covers  the  lower  half  of  the  arm-bone  and  which 
is  inserted  into  the  coracoid  process  of  the  ulna  just  in  front  of  the 
hinge-joint  of  the  elbow.  These  muscles — the  anterior  brachial  and 
the  biceps,  are  flexors  of  the  forearm,  and  are  brought  into  play 
with  the  utmost  frequency. 

The  great  opponent  of  these  muscles,  which  straightens  the  arm, 
as  in  striking,  is  the  triceps  (so  called  from  its  three  heads — one 
from  the  shoulder-blade,  two  from  the  arm-bone),  which  is  inserted 
into  the  olecranon  process  of  the  ulna  (the  "  funny-bone.") 

The  forearm  has  twenty  muscles.  If  the  hand  be  held  palm 
upward  the  outside  of  the  forearm  will  be  noticed  to  be  quite  full 
and  round  at  its  upper  part ;  this  rotundity  is  chiefly  due  to  the 
Irmg  supinator.  It  arises  on  the  outer  side  of  lower  part  of  the 
arm-bone  and  extends  to  the  lower  end  of  the  radius.    Beneath  its 
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upper  part  is  the  short  supinator.  These  two  muscles  serve  to 
turn  the  forearm  upon  its  back— in  other  words,  to  supinate  it.  Un- 
der certain  circumstances  other  muscles  may  assist  the  supinators. 
The  hand  is  pronated,  that  is,  turned  palm  downward,  by  the  pro- 
nator radii  teres  and  the  pronator  quadratus,  the  former  passing 
from  the  inner  condyle  of  the  arm-bone  to  the  outer  side  of  the 
middle  of  the  radius,  the  latter  connecting  the  ulna  and  radius  at 
their  lower  fourths.  These  muscles  are  not  readily  recognized 
superficially.  In  the  middle  of  the  wrist  two  tendons  are  gener- 
ally prominent  :  that  nearer  the  thumb  is  the  tendon  of  the  radi- 
al flexor  of  the  wrist,  the  other  that  of  the  long  palmar  muscle 
which  makes  tense  the  stout  fascia  in  the  palm  of  the  hand,  and 
may  assist  in  flexing  the  wrist.  The  ulna  flexor  of  the  tvrist  occu- 
pies the  extreme  ulnar  side  of  the  forearm.  The  last-named  three 
muscles,  together  with  the  pronator  radii  teres,  arise  together  from 
the  inner  condyle  of  the  arm-bone,  and  their  fleshy  parts  make  up 
the  superficial  part  of  the  forearm  on  the  ulnar  side. 

Beneath  the  muscles  already  described  lies  the  super flcial 
flexor  of  the  flngers  (flexor  sublimis  digitorum).  It  has  four 
tendons,  one  for  each  finger,  which  are  inserted  into  the  second 
bones  of  the  fingers.  These  tendons  are,  however,  split  opposite 
the  first  bones,  and  form  arches  or  grooves  through  which  pass  the 
tendons  of  the  deep  flexors  of  the  fingers,  which  pass  forward  to 
the  last  bones  of  the  fingers.  The  fleshy  part  of  this  deep  flexor 
lies  on  the  ulnar  side  of  the  forearm,  beneath  the  muscles  previ- 
ously described. 

The  thumb  is  supplied  with  flexors  of  its  own.  The  lo7ig  flexor 
lies  beneath  the  long  supinator,  below  the  short  supinator  ;  its  ten- 
don being  joined  to  that  of  the  short  flexor  much  in  the  same  man- 
ner as  in  the  case  of  the  fingers,  and  is  inserted  into  the  last  bone 
of  the  thumb. 

On  the  back  of  the  forearm,  next  to  the  long  supinator,  is  the 
longer  radial  extensor  of  the  wrist ;  its  tendon  is  inserted  into  the 
radial  side  of  the  metacarpal  bone  of  the  first  finger.  The  shorter 
radial  extensor  lies  just  below  its  fellow,  and  sends  its  sinew  to 
the  metacarpal  bone  of  the  secoitd  finger.  Down  the  middle  of 
the  back  of  the  forearm  runs  the  common  extensor  of  the  fingers  ; 
its  tendon  divides  into  three  parts,  and  later  into  four,  by  the  split- 
ting of  the  one  on  the  ulnar  side,  and  is  inserted  into  the  second  and 
third  bones  of  all  the  fingers  ;  slips  from  the  tendon  bind  together, 
to  a  certain  extent,  the  bones  of  the  middle,  ring,  and  little  fingers. 
This  muscle  straightens  the  fingers  when  bent,  and  by  contracting 
strongly,  will  bend  them  backward.  Beside  it,  to  the  inner  side,  is 
the  extensor  of  the  little  finger.    Its  tendon  unites  with  that  from 
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the  common  extensor.  Still  farther  inward,  and  forming  the  ul- 
nar border  of  the  forearm,  is  the  ulnar  extensor  of  the  wrist ;  its 
tendon  is  inserted  into  the  metacarpal  bone  of  the  little  finger. 
The  three  last-named  muscles  have  origin  by  a  common  tendon 
from  the  outer  condyle  of  the  arm-bone,  just  as  the  flexors  and 
pronators  arise  from  the  inner  condyle.  The  thumb  has  three  ex- 
tensors ;  they  lie  deep  in  the  back  of  the  forearm,  and  their  ten- 
dons are  attached  to  the  metacarpal  bone  and  the  first  and  second 
phalanges  of  the  thumb.  The  forefinger  has  likewise  a  special  ex- 
tensor lying  deep  in  the  forearm,  and  sending  its  tendon  to  join 
the  tendon  of  the  common  extensor  going  to  the  index  finger.  All 
the  tendons  that  pass  from  the  forearm  into  the  hand  are  bound 
down  at  the  wrist  by  the  annular  ligament,  a  strong  fibrous  band 
encircling  the  wrist.  Between  the  ligament  and  the  bones  are  a 
number  of  canals  for  the  passage  of  the  tendons,  some  containing 
but  one  tendon,  others  two  or  three. 

The  muscles  of  the  hhnd  are  divided  into  those  of  the  thumb, 
those  of  the  little  finger,  and  those  of  the  palm.    The  "  ball  of  the 

thumb "  is  made  up  of  four  muscles. 
Just  beneath  the  skin  is  the  abductor 
of  the  thumb,  that  draws  the  thumb 
outward  from  the  hand  ;  to  the  outside 
of  this  the  opposer  of  the  thumb,  which 
draws  the  thumb  somewhat  inward ; 
to  the  inner  side  lies  the  short  flexor 
of  the  th  umb  j  and  deeper  down  the  ad- 
ductor of  the  thumb,  which  draws  the 
thumb  towards  the  hand.  The  muscles 
on  the  ulnar  side  are  the  short  palmar 
muscle,  the  abductor,  the  short  flexor, 
and  the  opposer  of  the  little  finger. 
Between  the  bones  of  the  hand  are  two 
groups  of  muscles ;  those  on  the  back 
spread  the  fingers  apart,  those  on  the 
palmar  side  bring  them  together. 

In  the  great  number  of  muscles  at- 
tached to  the  upper  extremity  will  be 
found  the  explanation  of  its  varied 
movements,  and  particularly  of  those 
of  the  hand.  The  ball  and  socket  joint 
of  the  shoulder  gives  not  only  great 
freedom  to  this  articulation  and  range  to  the  whole  extremity,  but 
greatly  assists  the  motions  of  rotation  of  the  hand.  If  the  elbow 
be  fixed  against  the  body,  and  the  hand  be  pronated  and  supinated. 


Figure  47. — Outer  layer  of  mus- 
cles and  tendons  in  the  palm  of  the 
hand  :  1,  tendon  of  the  radial  flexor 
of  the  wrist,  cut  short ;  3,  tendon  of 
the  ulnar  flexor  of  the  wrist ;  3,  ante- 
rior ring-like  ligament ;  4,  5,  6,  7,  mus- 
cles which  move  the  thumb  ;  8,  9,  mus- 
cles which  abduct  and  bend  the  little 
finger  ;  10,  the  small  worm-like  (lum- 
brical)  muscles  which  aid  in  folding 
the  fingers  onto  the  palm. 
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it  will  be  seen  that  the  rotation  is  equal  to  rather  more  than  half 
a  circle,  say  100°.  But  when  the  elbow  is  not  fixed  and  the  shoulder 
is  allowed  to  assist  in  the  rotation,  there  is  a  gain  of  another  half 
circle,  the  whole  amounting  to  more  than  a  complete  circle.  The 
elbow  is  a  simple  hinge-joint,  but  one  constantly  in  use.  The  rota- 
tion of  the  radius  upon  the  ulna,  has  already  been  described.  The 
wrist-joint  is  capable  of  flexion  towards  the  palmar  side  to  the 
amount  of  a  right  angle  and  backward  to  nearly  half  as  great  an 
angle.  Besides,  the  hand  can  be  drawn  to  the  inner  and  outer  sides. 
The  flexion  of  fingers,  singly  or  together,  and  the  ability  to  bring 
them  together  or  to  separate  them,  gives  great  grasping  power 
and  delicacy  of  movement  in  a  multitude  of  ways.  But  the  most 
remarkable  power  of  the  hand  arises  from  the  unique  ability  of 
opposing  the  thumb  to  the  fingers  in  such  a  manner,  that  the  end 
of  the  thumb  can  touch  any  part  of  the  palmar  surface  of  the  fin- 
gers. The  more  the  movements  of  the  hands  are  studied,  the 
more  wonderful  do  they  appear,  and  the  hand,  as  a  whole,  has  been 
thought  worthy  of  extended  discussion  in  a  celebrated  work  by  Sir 
Charles  Bell. 

Muscles  of  the  Lower  Extremities. 

The  muscles  of  the  lower  extremities  include  those  of  the  hip, 
thigh,  leg,  and  foot,  and  the  flexors  of  the  thigh  arising  within  the 
cavity  of  the  trunk. 

The  flexors  of  the  thigh  are  the  great  psoas  and  the  internal 
iliac  muscles.  The  former  arises  from  the  sides  of  the  last  dorsal 
and  all  the  lumbar  vertebrse,  the  latter  from  the  great  hollow  on 
the  inside  of  the  haunch-bone.  The  two  muscles  have  a  common 
tendon  which  is  inserted  into  the  lesser  trochanter  of  the  thigh- 
bone. This  compound  muscle  raises  the  thigh  and  rolls  it  a  little 
outward  ;  or,  if  the  thighs  are  fixed,  it  bends  the  small  of  the  back 
forward. 

The  muscles  of  the  hip  are  the  three  gluteals,  the  two  obtura- 
tors, the  two  gemelli,  or  twin  muscles,  the  pyriformis,  and  the 
quadrat  us  femoris.  The  bulk  of  the  buttock  is  made  up  of  the  great 
gluteal,  which  arises  from  the  back  part  of  the  crest  of  the  ilium 
and  the  surface  of  the  bone  below,  from  the  sacrum  and  adjacent 
ligaments,  and  is  inserted  into  the  back  of  the  upper  part  of  the 
thigh-bone,  below  the  great  trochanter.  It  is  a  very  powerful 
muscle.  The  middle  gluteal  arises  from  the  ilium  farther  forward, 
but  is  partly  covered  by  the  great  gluteal.  It  is  inserted  into  the 
outer  side  of  the  great  trochanter.  The  lesser  gluteal  lies  under 
the  middle  gluteal,  and  is  inserted  into  the  front  of  the  greater 
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trochanter.  All  the  other  muscles  extend  in  a  direction  nearly 
horizontal  between  the  bones  of  the  pelvis  and  the  greater  tro- 
chanter. 

The  gluteal  muscles  all  move  the  thigh  outward,  the  anterior 

part  of  them  roll  it  inward,  the 
posterior  part  roll  it  outward. 
The  lesser  and  middle  gluteals 
draw  the  thigh  forward  and  up, 
the  greater  gluteal  draws  it  back- 
ward and  straightens  it.  They 
all,  acting  together,  steady  the 
trunk  on  the  thighs,  and  raise  the 
trunk  from  a  stooping  posture. 
The  other  muscles  roll  the  thigh 
outward,  or  draw  it  outward,  if 
in  a  sitting  posture. 

The  muscles  of  the  thigh  pro- 
per are  for  the  most  part  large 
and  strong.  They  are  encased  in 
a  stout  fibrous  sheath  called  the 
hi'oad  fascia,  which  extends  from 
the  top  of  the  haunch-bone  to  the 
knee-joint.  The  tension  of  the 
fascia  is,  on  occasion,  increased  by 
the  action  of  the  great  gluteal, 
which  is  connected  with  it,  and 
by  a  small  muscle  arising  from 
the  crest  of  the  ilium,  which  runs 
into  the  fascia,  and  is  called  the  tensor  of  the  sheath  of  the  thigh. 

The  longest  muscle  in  the  body  is  the  sartorius,  or  tailor's  mus- 
cle, so  called  because  its  action  is  to  crook  the  lower  limb  as  does 
a  tailor  when  he  sits  cross-legged.  It  arises  from  the  prominent 
point  (anterior  superior  spinous  process)  of  the  haunch-bone,  and 
crossing  the  thigh  obliquely  is  inserted  into  the  inner  side  of  upper 
part  of  the  shin-bone.  The  front  of  the  thigh  is  made  up  of  the 
great  four-headed  extensor.  The  muscle  is  called  four-headed,  be- 
cause it  is  composed  of  the  rectus,  or  straight  muscle,  which  occu- 
pies the  middle  of  the  thigh,  the  inner  and  outer  vasti  lying  at 
either  side  and  wrapping  around  the  thigh-bone,  and  of  the  crureus, 
which  is  essentially  a  part  of  the  internal  vastus.  All  these 
masses  of  muscular  tissue  have  a  common  tendon  which  is  inserted 
into  the  knee-pan,  although  properly  speaking  the  tendon  is  in- 
serted into  the  tuberosity  of  the  shin-bone,  the  knee-pan  being  but 
a  bony  development  in  the  tendon. 


FiGXTRE  48.— Deep  muscles  of  the  abdomen 
and  pelvis  :  a,  twelfth  dorsal  vertebra ;  3,  the 
lesser  psoas  muscle  and  its  tendon  inserted  into 
the  brim  of  the  pelvis  ;  4,  4',  great  psoas  mus- 
cle and  its  tendon  inserted  into  tlie  lesser 
trochanter  of  the  thigh-bone  ;  5,  5',  internal 
iliac  muscle  and  its  insertion  into  the  thigh- 
bone ;  6,  6',  the  pyriform  muscle  arising  from 
the  front  of  the  sacrum  and  inserted  into  the 
great  trochanter  of  the  femur  ;  7,  the  external 
ol)turator  muscle  ;  *,  *,  the  two  pillars  of  the 
diaphragm. 
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The  inner  side  of  the  thigh  contains  the  three  adductors  of 
the  thigh,  the  great,  the  long,  and  the  short.  The  origin  of  these 
muscles  is  from  the  front  of  and  the  descending  branch  of  the 
pubes.  They  all  expand  fan-wise  as  they  approach  the  thigh-bone, 
the  great  adductor  extending  its  insertion  the  entire  length  of  the 
shaft  of  the  thigh-bone  ;  the  short  adductor  is  inserted  into  the  up- 


front. Rear. 


Figure  49. — Mviscles  of  the  thigh.  — Front  :  a,  anterior  part  of  the  crest  of  the  haunch-bone ; 

6,  symphysis  pubis  ;  c,  patella ;  rf,  commencement  of  tlie  ridge  of  the  shin  ;  1,  hip-bone  ;  3,  the 
broad  tendon  of  the  external  oblique  muscle ;  3,  external  abdominal  ring  ;  4,  part  of  the  middle 
gluteal  muscle  ;  5,  the  tensor  vagini  femoris  or  tensor  of  the  sheath  of  the  thigh  ;  6,  sartorius  ; 

7,  psoas  and  iliacus  muscles  ;  S,  pectineus  ;  9,  long  adductor  ;  10,  gracilis  ;  11,  part  of  the 
great  adductor ;  13,  the  external  vastus  muscle  ;  13,  rectus  or  straight  muscle  of  the  thigh ;  14, 
internal  vastus  muscle;  15,  small  portion  of  the  biceps  muscle  of  the  thigh.  Rear  :  1,  middle 
gluteal ;  3,  great  gluteal ;  3',  its  insertion  into  the  broad  fascia,  which  has  been  cut  away ;  3,  exter- 
nal-vastus;  4,  biceps;  5,  semitendinous  mviscle ,  6,  semimembranous  muscle;  7,  gracilis;  8,  a 
small  portion  of  the  sartorius  ;  9,  a  small  portion  of  the  great  adductor  ;  10,  11,  outer  and  inner 
heads  of  the  gastrocnemius  muscle  ;  13  is  placed  in  the  popliteal  space. 

per  third  of  the  bone  and  the  long  adductor  into  its  middle  third. 
Besides,  there  are  in  this  region  the  pectineus  muscle,  running  from 
the  pubis  to  the  upper  part  of  the  back  of  the  shaft  of  the  thigh- 
bone, and  the  gracilis,  a  slender  muscle  which  forms  the  extreme 
inner  side  of  the  thigh,  extending  from  the  pubes  to  the  upper 
part  of  the  shin-bone. 
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The  back  of  the  thigh  is  made  up  of  the  hamstring  muscles. 
The  outer  hamstring  is  the  tendon  of  the  strong  biceps  muscle  which 
arises  from  the  seat-bone  and  the  thigh-bone.     This  tendon  is  in- 


Fhont.  Inneu  Side.  Rear. 


Figure  50. — Muscles  of  the  leg. — Front  :  1,  tendon  of  the  rectus  ;  3,  3,  lower  parts  of  the  two 
vasti  muscles ;  4,  lower  end  of  sartorius ;  5,  small  portion  of  the  fascia  lata  cut  near  its  attach- 
ment at  the  knee  ;  6,  inner  head  o£  the  gastrocnemius  ;  7,  inner  part  of  the  soleus  ;  8,  8,  anterior 
tibial  muscle  and. (below)  its  tendon  near  its  insertion;  9,  part  of  the  long  extensor  of  the 
great  toe  and  its  tendon  ;  10,  the  long  common  extensor  of  the  toes  ;  11,  long  peroneus  ;  12,  short 
peroneus  ;  18,  tendon  of  the  third  peroneus  ;  1 4,  origin  of  the  short  common  extensor.  Inner 
SIDE  :  1,  part  of  the  internal  vastus  ;  2,  tendon  of  the  sartorius  ;  o,  gracilis ;  4,  semitendinous  mus- 
cle ;  .5,  semimembranous  muscle ;  G,  inner  head  of  the  gastrocnemius  ;  7,  soleus ;  8,  tendon  of 
Achilles  (the  small  tendon  of  the  plantar  muscle,  passes  down  on  its  inner  border)  ;  9,  a  small 
part  of  tendon  of  posterior  tibial ;  10,  common  flexor  of  the  toes  ;  11 ,  the  dark  portion  to  the  left 
is  the  long  flexor  of  the  great  toe;  13,  a  narrow  part  of  the  anterior  tibial ;  13,  abductor  of  the 
great  toe ;  across  the  ankle  above  the  instep  is  shown  the  ring-like  ligament  under  which  these 
tendons  pass  and  which  binds  them  in  place.  Rear  :  1,  lower  part  of  external  vastus ;  3,  lower 
part  of  biceps ;  3,  lower  part  and  tendon  of  the  semitendinous  muscle  ;  4,  lower  part  of  semimem- 
branous muscle ;  5,  gracilis  ;  6,  a  small  part  of  the  sartorius ;  7,  8,  outer  and  inner  heads  of  the 
gastrocnemius  ;  9,  placed  in  the  popliteal  space,  points  to  the  plantar  muscle  ;  lower  down  9'  jjoints 
to  its  thin  tendon  to  the  lett  of  the  tendon  of  Achilles ;  11,  tendon  of  the  long  peroneal ;  13,  lower 
fibers  of  the  short  peroneal ;  13,  lower  part  of  the  long  flexor  of  the  toes ;  14,  small  portion  of  the 
tendon  of  the  posterior  tibial ;  15  is  placed  on  the  lower  end  of  the  fibula. 

serted  into  the  head  of  the  fibula,  or  splint-bone — the  smaller  bone 
of  the  leg.  The  inner  hamstring  is  made  up  of  the  sartorius  and 
gracilis,  already  described,  and  the  semi-tendinosus  and  the  semi- 
membranosus.   These  last  arise  from  the  seat-bone,  and  are  insert- 
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ed  into  the  inner  side  of  the  upper  part  of  the  shin-bone.  The 
hamstring  muscles  flex  the  leg  upon  the  thigh  ;  the  biceps  also 
twists  the  leg  outward,  and  the  semi-membranosus  slightly  in- 
ward. 

On  the  inner  side  of  the  leg  the  shin-bone  lies  just  beneath 
the  skin,  but  its  outer  aspect  is  covered  for  about  two-thirds  of  its 
length  by  the  belly  of  the  anterior  tibial  muscle.  The  tendon  of 
this  muscle  is  inserted  into  the  head  of  the  first  metatarsal  bone, 
and  into  the  under  part  of  the  internal  cuneiform  bone.  Its  tendon 
can  be  felt  crossing  in  front  of  the  ankle  to  the  hollow  of  the  foot. 
If  the  structure  of  the  bony  arch  is  remembered  it  will  be  at  once 
seen  that  this  muscle  supports  this  arch  ;  it  further  raises  the  front 
of  the  foot  and  rolls  its  inner  border  upward.  Next  outside  of  the 
anterior  tibial  is  the  long  extensor  of  the  toes,  with  four  tendons 
arranged  in  the  same  manner  as  the  extensor  of  the  fingers.  The 
jieroneus  tertius  is  essentially  a  part  of  this  muscle,  its  tendon  going 
to  the  fifth  metatarsal  bone.  Between  and  beneath  the  two  previ- 
ously described  muscles  is  the  proper  extensor 
of  the  great  toe. 

The  back  of  the  leg.  or  calf,  is  made  up  of  the 
gastrocnemius  and  soleus  muscles,  which  have 
a  common  tendon,  the  tendo  Achillis,  or  heel- 
cord.  The  gastrocnemius  arises  by  two  heads 
from  the  back  part  of  the  condyles  of  the  femur  ; 
the  soleus  lies  beneath  the  gastrocnemius,  aris- 
ing from  the  back  part  of  the  shin  and  splint- 
bones.  Their  stout  common  tendon  is  inserted 
into  the  bone  of  the  heel.  This  combined  mus- 
cle raises  the  heel  and  is  used  in  walking, 
jumping,  etc.  In  standing  it  steadies  the  thigh 
upon  the  leg.  Deeper  in  the  calf  lie  the  long 
flexor  of  the  great  toe  to  the  outside,  the  long 
flexor  of  the  toes  to  the  inside,  and  between 
them  the  posterior  tibial  muscle.  The  two  for- 
mer go  to  the  toes  in  a  manner  similar  to  that 
described  when  speaking  of  the  flexors  of  the 
fingers.  The  posterior  tibial  is  inserted  into  the 
scaphoid  bone.  On  the  outer  side  of  the  leg  lie 
the  long  and  short  peroneals,  the  former  being 
inserted  into  the  base  of  the  metatarsal  bone 
of  the  great  toe,  the  latter  into  that  of  the  little 
toe.  It  will  be  noticed  that  the  tibials  and  the 
peroneals  have  an  action  analogous  to  that  of  the  flexors  and  ex- 
tensors of  the  wrist.    The  anterior  tibial  and  the  peroneus  tertius 


Figure  51.— Middle 
layer  of  muscles  of  the 
sole  of  the  left  foot :  1, 
tendon  of  the  long  flexor 
of  the  great  toe ;  2,  ten- 
dons of  the  deep  com- 
mon flexor  of  the  toes ; 
o,  two  heads  of  the  ac- 
cessory flexor  of  the  toes ; 
4,  the  four  "worm-like" 
muscles ;  6,  the  short 
flexor  of  the  great  toe ; 
7,  short  flexor  of  the  lit- 
tle toe. 
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are  flexors  of  the  foot ;  the  posterior  tibial  and  the  long  and  short 
peroneals  are  extensors  of  the  foot.  If  opposing  muscles  on  the 
same  side  of  the  foot  act  at  the  same  time,  the  foot  will  be  turned 
to  that  side  ;  thus  the  two  tibials  throw  the  foot  inward,  the  pero- 
neals, especially  the  long  one,  turn  it  outward. 

The  sole  of  the  foot  contains  the  strongest  of  all  the  fibrous 
membranes,  the  plantar  fascia,  namely.  It  has  a  very  strong  cen- 
tral portion  arising  from  the  heel-bone,  and  running  forward  split- 
ting into  slips,  one  for  each  toe  ;  the  lateral  portions  are  less 
strong.  This  fascia  covers  in  the  muscles,  vessels,  and  nerves  of 
the  sole,  and  protects  them  from  injury  ;  it  also  ties  together  the 
arch  of  the  foot  and  helps  to  give  it  the  strength  necessary  to  sus- 
taining the  weight  of  the  body  (see  Fig.  34).  On  the  back  of  the 
foot  is  but  one  muscle,  the  short  extensor  of  the  toes,  which  is  sim- 
ply an  assistant  of  the  long  extensor,  being  inserted  into  the  ten- 
don of  the  latter,  except  in  the  case  of  the  great  toe. 

Immediately  beneath  the  plantar  fascia  lies  the  short  flexor  of 
the  toes,  with  four  tendons.  These  are  inserted  into  the  second 
phalanges  ;  are  perforated  by  the  tendons  of  the  long  flexor,  as 
those  of  the  superficial  flexor  of  the  hand  are  perforated  by  those 
of  the  deep  flexor.  To  the  inner  side  of  the  short  flexor  lies  the 
abductor  of  the  great  toe,  to  the  outer  side  the  abductor  of  the 
little  toe.  Deeper  in  the  foot  are  two  other  layers  of  muscles,  for 
the  most  part  bearing  similar  names  to  those  in  the  hand,  and  be- 
ing chiefly  concerned  in  moving  the  toes. 

THE  ARTERIAL  SYSTEM. 

"The  arteries  are  cylindrical,  tubular  vessels,  which  serve  to 
convey  blood  from  both  ventricles  of  the  heart  to  every  part  of 
the  body." 

The  arterial  system  is  often  compared  to  a  tree :  as  the  main 
trunks  give  off  branches,  these  a,gain  smaller  branches,  and  so  on, 
until  the  smallest  are  reached,  which  empty  into  the  capillary  net- 
work. The  arteries  are  strong  and  elastic,  and  are  flrm  enough  in 
structure  to  remain  open  when  empty.  They  have  three  coats,  all 
more  or  less  elastic,  the  middle  one  containing  muscular  fibres  of 
the  involuntary  variety.  There  is  no  uniformity  in  the  branching 
of  arteries  ;  in  one  place  the  trunk  divides  into  two  branches,  in 
another  into  several.  They  branch,  too,  at  all  sorts  of  angles. 
Branches,  still  further,  often  unite,  forming  what  is  called  an  anas- 
tomosis. Arterial  trunks,  as  a  rule,  run  in  a  tolerably  straight 
direction,  from  point  to  point,  but  are  occasionally  winding. 

The  smallest  arteries,  with  few  exceptions,  terminate  in  a  net- 
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work  of  very  small  vessels,  about  -^rho  of  an  inch  in  diameter, 
called,  capillaries.  The  closeness  of  the  net-work  varies  in  differ- 
ent parts  of  the  body  according  to  the  amount  of  blood  needed. 

The  whole  number  of  arteries  of  sufficient  importance  to  have 
received  a  specific  name  is  very  great,  about  five  hundred  in  all, 
but  a  few  only  have  especial  interest  to  the  general  reader.  The 


Fig.  53.  Fig.  53. 


FiGUKE  53.- — The  heart  and  its  arteries  seen  from  in  front.  The  pulmonary  artery  (3)  has  been 
cut  short.  1 ,  anterior  part  ot  right  ventricle  ;  3,  left  ventricle  ;  3,  root  of  pulmonary  artery  ;  4, 
4',  4",  the  aorta ;  5,  part  of  right  auricle  ;  6,  part  of  left  auricle  ;  7,  7'  right  and  left  veins  which 
unite  to  form  the  upper  vena  cava  ;  8,  lower  vena  cava  ;  9,  one  of  the  hepatic  veins  ;  *,  *  left  or 
anterior  coronary  artery. 

FiGUUE  53. — 1,  3,  3,  arch  of  the  aorta ;  4,  thoracic  aorta ;  5,  innominate  artery ;  6,  right  caro- 
tid ;  7,  right  subclavian  ;  8,  axillary  ;  i),  the  brachial ;  10,  pneumogastric  nerve  on  the  right  side ; 
11,  left  carotid  ;  13,  left  subclavian  ;  13,  left  pneumogastric  nerve  ;  14,  15,  pulmonary  artery  ;  16, 
17,  its  branches  going  to  the  lungs  ;  18,  19,  pulmonary  veins  ;  30,  traclaea  ;  31,  33,  the  large  bron- 
chial tubes  ;  33,  33,  intercostal  (between  the  ribs)  arteries. 

principal  arterial  trunk  of  the  body  is  called  the  aorto.  It  arises 
from  the  upper  part  of  the  left  ventricle,  and  rising  a  short  dis- 
tance, arches  backward  and  to  the  left  side  of  the  spinal  column, 
passes  through  the  diaphragm  into  the  abdomen,  and  opposite  the 
fourth  lumbar  vertebra  ends  by  dividing  into  the  common  iliac 
arteries. 

The  arch  of  the  aorta  gives  off  in  its  short  course  very  impor- 
VoL.  I.— 4 
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tant  arteries.  The  first  are  Coronary  arteries  which  supply  the 
heart  itself.  Just  as  the  top  of  the  arch  is  reached,  is  given  off  or 
the  right  side  the  innominate  artery,  a  very  large  vessel,  which, 
after  a  course  of  from  an  inch  and  a  half  to  two  inches,  divides  int 
the  right  carotid  and  subclavian  arteries.  From  the  left  side  of  the 
top  of  the  arch  is  given  off  the  left  carotid,  and  still  farther  to  the 


Figure  64. — Deep  view  of  the  carotid,  subclavian,  and  axillary  arteries  and  their  branches  ; 
the  large  muscles  in  the  front  of  the  neck  and  chest  having  been  divided  or  removed  :  1,  sub- 
clavian artery  ;  *,  vertebral  artery  ;  3,  4,  axillary  artery  ;  5,  commencement  of  the  brachial  ar- 
tery ;  6,  7,  8,  branches  going  to  the  shoulder ;  9,  branch  going  to  the  pectoral  muscle  ;  10,  long 
thoracic  artery  ;  11,  13,  subscapular  artery  ;  13,  14,  common  carotid  artery  ;  15,  external  carotid 
artery;  IG,  internal  carotid  artery;  17,  i7,  thyroid  axis  and  thyroid  gland;  18,  upper  thyroid 
artery  ;  19,  lingual  artery ;  20,  facial  artery  ;  31,  inferior  labial ;  33,  coronary  artery  ;  33,  occip- 
ital artery ;  34,  posterior  auricular  artery ;  35,  superficial  temporal  artery  ;  36,  internal  maxillary 
artery ;  37,  transverse  facial  artery. 

left  the  left  subclavian.  Except  for  the  first  two  or  three  inches, 
the  course  of  these  vessels  is  very  nearly  the  same  as  those  on  the 
opposite  side.  The  carotids  run  up  the  neck,  taking  a  course  along 
the  front  of  the  sterno-cleido-mastoid  muscle.  When  about  oppo- 
site the  "  Adam's  apple"  they  divide  into  two  main  branches,  the 
■external  and  internal  carotids.     The  former  runs  with  a  slight 
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curve  forward  towards  the  joint  of  the  lower  jaw,  giving  off  on  its 
way  many  large  hranches,  besides  several  smaller  ones.  The 
more  important  ones  are  :  the  superior  thyroid,  supplying,  by  its 
branches,  the  front  part  of  the  neck  and  upper  part  of  the  windpipe  ; 
the  Ungual,  supplying  the  tongue  from  beneath  ;  the  facial,  which 
crosses  the  lower  jaw  and  is  distributed  to  the  lips,  chin,  and 
lower  part  of  the  cheeks  ;  the  occipital,  which  sends  branches  to 
the  back  part  of  the  scalp  and  neck.  The  external  carotid  ends  by 
division,  just  below  the  lobule  of  the  ear,  into  the  temporal  and 
the  internal  niaxillanj.  The  former  branch  continues  upward  and 
slightly  forward  in  front  of  the  ear,  and  divides  on  the  side  of  the 
head  into  the  posterior  and  anterior  temporal,  which  supply  the 
side  and  front  of  the  scalp  as  far  forward  as  the  eyebrows.  The 
inter)ial  maxillar>/  is  a  larger  vessel  which  dips  down  beneath 
the  upright  portion  of  the  jaw,  and  sends  branches  to  the  jaw,  the 
deep  structures  of  the  face,  and  into  the  cavity  of  the  skull. 

The  internal  carotid,  after  its  separation  from  the  external 
carotid,  continues  up  the  neck  in  nearly  the  same  direction  as  the 
common  vessel,  close  to  the  spinal  column,  and  enters  the  cavity  of 
the  skull  through  an  aperture  lying  just  in  front  of  the  apparatus 
of  hearing.  Within  the  skull  it  sends  small  branches  to  the  ear.  a 
large  branch  (the  ophthalmic)  to  the  eye  and  its  neighborhood,  and 
to  the  anterior  part  of  the  brain  two  large  branches  :  the  anterior 
and  m  iddle  cerebral. 

The  subclavian  artery,  so  called  from  its  position  under  the 
clavicle,  in  the  main  sends  its  blood  to  the  upper  extremity.  It  is 
really  one  trunk  from  its  origin  to  the  elbow  ;  but  the  name  sub- 
clavian is  given  only  to  that  part  between  the  origin  and  the  outer 
border  of  the  first  rib ;  in  the  armpit  it  is  called  the  axilla ry  ;  in 
the  arm,  the  brach  ial.  The  subclavian  proper  sends  off.  near  its 
origin,  the  vertebral  artery,  which  passes  through  openings  in  the 
transverse  processes  of  the  upper  six  vertebrae,  and  entering  the 
skull  supplies  the  posterior  part  of  the  brain,  its  branches  anas- 
tomosing with  those  from  the  internal  carotid,  so  as  to  keep  up  a 
very  free  supply  of  blood  to  all  parts  of  the  brain.  The  next  branch 
is  a  short  trunk  called  the  thyroid  axis,  which  sends  branches 
to  the  front  of  the  neck,  to  the  back  of  the  shoulder  and  the  shoul- 
der-joint and  its  neighborhood.  Another  branch  is  the  interned 
mammary,  which  is  distributed  within  the  chest  and  to  the  respi- 
ratory muscles. 

The  branches  of  the  axillary  artery  are  sent  to  the  chest-wall 
and  to  the  arm,  winding  around  the  neck  of  the  arm-bone.  When 
the  axillary  artery  reaches  the  outer  margin  of  the  armpit,  it  be- 
comes the  brachial.    This  vessel  runs  a  nearly  straight  course  to 
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the  bend  of  the  elbow.  It  lies  just  to  the  inner  side  of  the  biceps 
muscle.    All  the  branches  of  the  vessel  are  distributed  to  the  arm. 

Just  below  the  bend  of  the 
elbow  the  vessel  divides  into  the 
radial  and  ulnar  arteries.  The 
former,  in  its  derivation,  seems  to 
be  a  continuation  of  the  brachial 
along  the  inner  margin  of  the 
long  supinator  muscle.  When  it 
reaches  the  wrist  it  twists  around 
the  side  of  the  wrist  so  as  to  enter 
the  palm  of  the  hand  from  be- 
hind, between  the  heads  of  the 
metacarpal  bones  of  the  thumb 
and  first  finger.  In  the  palm  it 
forms  the  deep  palmar  arch.  In 
the  arm  the  radial  sends  branches 
to  the  muscles  ;  in  the  wrist, 
branches  to  the  hand,  and  back  of 
the  thumb  and  forefinger  ;  and 
from  the  palmar  arch  arise  branch- 
es going  to  the  thumb  and  radial 
side  of  the  forefinger  and  hand. 
The  pulsation  of  this  vessel,  just 
before  it  makes  the  turn  towards 
the  back  of  the  wrist,  is  ordinarily 
used  to  ascertain  the  rapidity  of 
the  heart's  action  by  "  feeling  the 
pulse."    (No.  5  in  Fig.) 

The  ulnar  artery,  somewhat 
larger  than  the  radial,  crosses  be- 
neath the  superficial  flexor  mus- 
cles to  the  ulnar  side,  and  then 
runs  just  to  the  outer  side  of  the 
ulnar  flexor  of  the  wrist,  crosses 
the  annular  ligament,  and  forms 
the  superficial  palmar  arch.  Its 
branches  in  the  forearm  pass  be- 
tween the  bones  and  supply  the 
muscles  of  the  arm  and  forearm. 
Lower  down  it  sends  branches  to 
From  the  superflcial  arch  are  sent 
vessels  to  the  ulnar  side  of  the  forefinger,  and  to  the  other  fingers, 
the  vessels  dividing  into  branches,  one  for  each  side  of  the  finger. 


Figure  55. — Arteries  of  the  arm,  forearm, 
and  hand ;  the  letters  refer  to  muscles  :  b, 
biceps  ;  head  of  the  triceps  ;  d,  radial  pro- 
nator ;  e,  radial  flexor  of  the  wrist ;  /,  long 
palmar;  g,  ulnar  flexor  of  the  wrist;  /(,  long 
radial  supinator  ;  j,  long  radial  extensor  of  the 
wrist ;  extensor  of  the  metacarpal  bone  of 
the  thumb ;  common  superficial  flexor  of 
the  fingers. 

1,  lower  part  of  axillary  artery  ;  3,  upper 
profunda ;  3,  lower  profunda ;  4,  ulnar  anas- 
tomosing artery  ;  5,  lower  end  of  radial  ar- 
tery ;  6,  lower  end  of  ulnar  artery  ;  8,  the  dig- 
ital arteries  given  off  from  the  superficial 
palmar  arch  and  going  to  the  fingers. 

the  front  and  back  of  the  wrist. 
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The  thoracic  aorta  is  that  part  of  the  aorta  included  between 
the  lower  border  of  the  third  dorsal  vertebra  and  the  diaphragm. 
At  its  beginning  it  is  to  the  left  of  the  spinal  column,  but  ap- 
proaches the  middle  of  the  column  as  it  descends,  lying  directly  in 
front  of  it  on  passing  through  the  diaphragm.  Its  branches  go  to 
the  lungs,  the  gullet,  and  to  the  walls  of  the  chest,  there  being  gen- 


FiGURE  56. — The  abdominal  aorta  and  its  principal  branches :  «,  end  of  breastbone  ;  6,  as- 
cending vena  cava  cut  off  below  the  diaphragm  ;  c,  oesophagus  also  cut  off  below  the  diaphragm ; 
/,  .f,'  the  right  and  left  kidneys  ;  ;]\  the  ureters  ;  h,  the  bladder  ;  i,  i,  the  vas  deferens  on  either 
side  ;  k,  the  divided  end  of  the  rectum  ;  1,  1,  the  abdominal  aorta  ;  2,  3,  the  phrenic  arteries  ; 
4,  trunk  of  the  coeliac  axis ;  5,  superior  mesenteric  artery  cut  off ;  6,  0,  renal  arteries  :  7  is  be- 
tween the  two  spermatic  arteries  ;  8,  inferior  mesenteric  artery ;  9,  lumbar  arteries,  the  lower  one 
is  by  the  side  of  the  sacral  artery  ;  10,  common  iliac  arteries ;  11,  between  the  external  and  inter- 
nal iliac  arteries ;  13,  left  epigastric  artery. 

erally  ten  intercostal  arteries  on  each  side  of  the  latter.  After  the 
aorta  has  passed  through  the  diaphragm,  it  is  styled  the  abdominal 
aorta.  This  sends  off  a  number  of  vessels.  The  phrenic  arteries 
go  to  the  diaphragm,  the  lumbar  arteries,  generally  four  on  a  side, 
go  to  the  walls  of  the  abdomen  and  the  ttiiddle  sacral  in  front  of 
the  spine,  to  its  tip,  the  coccyx.    The  other  branches  supply  the 
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organs  in  the  abdomen.  First,  counting  downward,  the  coeUac 
stout  trunk,  half  an  inch  thick,  which  divides  presently  in- 
to three  branches  ;  the  hepatic,  going  to  the  liver  and  right  end  of 
the  stomach  ;  the  gastric,  to  the  top  of  the  stomach,  and  the 
splenic,  to  the  spleen  and  left  end  of  the  stomach.  Next,  the  supe- 
rior mesenteric,  supplying  nearly  all  the  small  intestine,  and  the 
ascending  and  transverse  portion  of  the  large  intestine.  Then 
the  renal  arteries,  two  large  trunks  going  to  the  kidneys.  Just 
above  are  two  small  vessels  going  to  the  suprarenal  capsules. 
The  spermatic  arteries  are  two  small  vessels  going  to  the  testicles 
in  the  male  and  to  the  ovaries  in  the  female.  The  inferior  mesen- 
teric supplies  the  remainder  of  the  large  intestine  and  the  greater 
part  of  the  rectum. 

On  the  body  of  the  fourth  lumbar  vertebra  the  aorta  divides  into 
the  two  common  iliacs,  each  of  which  again  divides,  after  a  course 
of  about  two  inches,  into  the  internal  and  external  iliacs.  The 
internal  iliac  is  the  smaller  of  the  two  and  is  about  an  inch  and 
a  half  in  length,  dividing  into  two  trunks.  The  anterior  trunk 
supplies  the  pelvic  organs,  the  genitals,  anus,  buttock,  and  upper 
part  of  the  thigh.  The  posterior  trunk  is  distributed  chiefly  to  the 
muscles  of  the  haunch  and  buttock. 

The  external  iliac  passes  out  of  the  pelvis  beneath  Poupart's 
ligament,  and  is  continued  under  the  name  of  the  femoral  artery. 
The  course  of  this  vessel  corresponds  nearly  to  a  line  from  the 
middle  of  the  groin  to  the  inner  side  of  the  inner  condyle  of  the 
femur.  In  the  upper  third  of  the  thigh  the  vessel  is  quite  superfi- 
cial ;  in  the  middle  third  it  is  beneath  the  sartorius  muscle.  At  the 
junction  of  the  middle  and  lower  third  the  femoral  artery  ends,  and 
passing  through  an  opening  in  the  great  adductor  muscle  it  be- 
comes the  popliteal  artery.  Near  the  groin  the  femoral  gives  off 
several  small  branches  ;  one  or  two  inches  below  Poupart's  liga- 
ment it  gives  off  the  pro/iwtda  or  deep  femoral,  a  very  large  ar- 
tery, which  again  gives  off  the  internal  and  external  circumflex 
vessels  (which  run  around  the  thigh)  and  three  perforating  arteries. 
At  the  lower  end  of  the  femoral  the  great  anastomosing  artery  is 
given  off. 

The  popliteal  artery  begins  where  the  femoral  ends,  and  pass- 
ing downward  and  slightly  outward  behind  the  knee-joint,  di- 
vides a  short  distance  below  into  the  anterior  and  posterior  tibial 
arteries.  The  branches  of  the  popliteal  are  distributed  to  the  mus- 
cles and  to  the  joint. 

The  anterior  tibial  passes  forward  between  the  upper  extremi- 
ties of  the  bones  of  the  leg,  and  runs  down  the  leg  beneath  the 
fleshy  part  of  the  anterior  tibial  muscle.    In  the  lower  third  of  the 
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Figure  57. — Blood-vessels  on  the  front  of  the  leg  and  foot.  1,  Anterior  tibial  artery  ;  2, 
point  where  it  emerges  from  behind  the  bones;  ii,  external, communicating  artery  ;  5,  dorsalis 
pedis  artery  ;  6,  external  malleolar  artery  ;  7,  lower  end  of  the  fibula;  8,  internal  malleolar  artery ; 

interosseous  arteries  ;  10,  tarsal  artery. 

Figure  58. — A,  femoral  artery  ;  B,  profunda  or  deep  artery.  The  letter  is  placed  at  the 
point  where  the  external  pudic  artery  on  the  inner  side,  and  the  external  circumflex  ai-tery  on  the 
outer  side,  are  given  off  from  the  profunda ;  C,  C,  the  great  anastomosing  artery ;  D,  E,  the 
outer  and  inner  superior  articular  branches ;  F,  G,  the  inner  and  outer  inferior  articular  arteries ; 
H,  the  anterior  tibial  recurrent  artery  ;  K,  long  saphenous  nerve  ;  L,  anterior  crural  nerve  ;  N, 
femoral  vein;  O,  external  abdominal  ring;  P,  Poupart's  ligament. 

FiGTJKE  59. — The  principal  arteries  and  nerve  at  the  back  of  the  leg.  A,  A,  popliteal  ai-tery  ; 
B,  anterior  tibial ;  C,  C,  peroneal  artery  ;  D,  D,  posterior  tibial  artery  ;  E,  anterior  peroneal 
artery  ;  P,  internal  calcanean  artery  ;  G,  H,  internal  and  external  inferior  articular  branches ;  K, 
K,  posterior  tibial  nerve. 
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leg  it  continues  nearly  in  the  middle  of  the  leg,  while  the  tendon  of 
the  muscle  diverges  towards  the  inner  side.  Passing  upon  the  foot 
the  vessel  takes  the  name  of  the  dorsalis  pedis.  This  last  artery 
gives  off  tarsal  and  metatarsal  benches,  the  latter  making  an  arch 
and  sending  branches  upon  the  back  of  the  foot  and  toes  in  much  the 
same  manner  as  the  vessels  on  the  back  of  the  hand  are  arranged. 

The  posterior  tibial  runs  down  the  leg  beneath  the  calf -muscles, 
crossing  to  the  inner  ankle,  then  lying  behind  the  ankle  bone. 
Near  this  point  it  divides  into  the  internal  and  external  plantar  arte- 
ries. The  principal  branch  of  the  posterior  tibial  is  i\\Q  peroneal 
artery,  which  is  given  off  about  an  inch  below  the  bifurcation  of  the 
popliteal  ;  it  crosses  over  to  the  fibula  and  follows  its  inner  edge 
down  to  near  the  ankle,  where  it  breaks  up  into  smaller  branches. 
The  external  plantar  artery  runs  from  the  end  of  the  posterior 
tibial  obliquely  across  the  sole  of  the  foot  to  the  base  of  tlie  fifth 
metatarsal  bone  ;  it  then  makes  an  arch  across  the  foot  and  passes 
up  between  the  first  and  second  metatarsal  bones,  to  join  a  branch 
from  the  dorsalis  pedis.  This  arch  lies  deeply  in  the  sole,  and 
gives  branches  to  the  toes. 

From  the  right  ventricle  arises  the  pulmonary  artery ;  it  is  a 
short,  wide  vessel,  about  two  inches  in  length,  and  divides  into 
two  large  branches — the  right  and  left  pulmonary  arteries.  These 
both,  in  their  turn,  break  up  into  an  arterial  tree.  The  pulmonic 
system  of  arteries  carries  the  dark,  venous  blood  from  the  heart  to 
the  lungs  for  its  purification. 

THE  VENOUS  SYSTEM 

forms  a  tree  with  branches  distributed  to  every  part  of  the  body, 
A  3  ^  similar  to  the  arterial  tree.  The 

current  of  blood,  however,  flows 
in  an  opposite  direction,  i.e.,  from 
branch  to  trunk,  and  eventually 
to  the  auricles  of  the  heart.  The 
veins  are  larger  and  more  numer- 
ous than  the  arteries.  They  are 
less  firm  in  structure,  are  not  al- 
ways round,  and  when  not  filled 
with  blood  collapse.  Communi- 
cations between  vessels,  which 
are  only  occasional  in  arteries, 
are  very  common  in  veins.  The 
veins  are  furnished  with  valves 
at  short  intervals  which  prevent 
the  flowing  backwards  of  the  blood  when  its  course  is  obstructed 


.Figure  60. — Diagrams  showing  the  valves 
of  veins.  A,  part  of  a  vein  cut  open  and  spread 
ont,  showing  two  pairs  of  valves.  B,  longitu- 
dinal section  of  a  vein  showing  the  way  in  which 
the  edges  of  the  valves  come  in  contact.  C, 
portion  of  a  distended  vein,  showing  a  swelling 
at  the  situation  of  a  pair  of  valves. 
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by  the  contraction  of  a  muscle  or  in  any  other  way.  The  free 
communication  of  the  veins  then  permits  the  escape  of  the  blood 
in  other  directions.  These  communications  are  most  free  in  sit- 
uations where  obstruction  to  the  flow  of  the  blood  would  be  dan- 
gerous or  injurious. 

The  veins  are  generally  divided  into  the  superficial  veins,  those 
which  lie  just  beneath  the  skin  ;  the  deep  veins  which  generally 
accompany  the  arteries ;  and  the  sinuses.  The  smaller  arteries 
like  those  of  the  arm,  generally  have  two  accompanying  veins,  one 
on  either  side  ;  the  larger  vessels,  like  the  femoral  or  axillary,  have 
usually  but  one.  The  sinuses  are  not  strictly  veins,  but  great 
canals  for  venous  blood  formed  within  the  skull  by  division  of  the 
lining  membrane — the  dura  mater.  Like  the  arteries,  the  veins 
have  three  coats,  which  become  thinner  as  the  veins  are  smaller. 


Veins  of  the  Head. 


The  veins  upon  the  exterior  of  the  head  in  a  general  way  cor- 
respond in  situation  to  the  arteries  of  that  region  and  bear  similar 
names,  for  instance,  the  tempo- 
ral, the  facial,  the  internal  max- 
illarj^,  and  the  occipital. 

The  principal  veins  of  the 
neck  are  the  external  jugular 
and  the  internal  jugular. 

The  external  jugular  receives 
the  blood  from  most  of  the  veins 
just  mentioned  as  coming  from 
the  head,  together  with  that 
from  some  smaller  vessels.  It 
begins  in  the  parotid  gland  be- 
hind the  angle  of  the  jaw,  and 
runs  down  the  neck  toward  the 
middle  of  the  collar-bone.  It 
empties  into  the  subclavian  vein. 
The  internal  jugular  lies  a  little 
deeper,  receives  blood  from  the 
cavity  of  the  skull  and  from 
some  parts  of  the  face  and  neck. 
It  arises  at  an  aperture  in  the  base  of  the  skull  just  behind  that 
where  the  carotid  enters,  and  running  down  the  neck  joins  with 
the  subclavian  vein  to  form  the  innominate  vein.  The  two  in- 
nominates  unite  to  form  the  superior  vena  cava. 

The  skull  contains  many  veins  in  the  soft  structure  between  its 


Figure  61. — The  superficial  veins  of  the  head 
and  neck.    1 ,  sterno-mastoid  muscle  ;  f  and 
external  and  internal  jugular  veins. 
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hard  walls.  The  sinuses  are  arranged  on  the  base  of  the  skull  in 
a  form  very  much  like  a  common  jews-harp,  the  rounded  part  be- 
hind and  enclosing  the  foramen  magnum,  the  straight  part  running 
forward  to  the  eyes.  Another,  called  the  superior  longitudinal 
sinus,  occupies  the  middle  line  of  the  arch  of  the  skull  from  the  oc- 
ciput to  the  root  of  the  nose  ;  there  are  besides  several  smaller 
ones. 

Veins  of  the  Upper  Extremity. 

The  veins  of  the  upper  extremity  are,  beside  those  accompanying 
the  arteries,  on  the  ulnar  side,  an  anterior  and  posterior  vein,  a  ra- 
dial vein  along  the  radial  margin  of  the  forearms, 
and  between  it  and  the  anterior  ulnar  the  me- 
dian vein.  The  ulnar  veins  unite  to  form  the 
basilic  vein,  which  runs  from  the  inner  side  of 
the  elbow  to  the  axilla.  The  radial  empties 
into  the  cephalic  vein,  which  runs  from  the 
elbow  along  the  outer  side  of  the  biceps  mus- 
cle, and,  curving  around  the  inner  margin  of  the 
deltoid,  goes  to  the  axillary  vein.  At  the  bend 
of  the  elbow  the  basilic  and  cephalic  are  con- 
nected by  a  V-shaped  vessel,  one  arm  of  the  V 
being  called  the  median  cephalic,  the  other  the 
median  basilic  vein.  Into  the  point  of  the  V 
empties  the  median  vein,  together  with  a  vein 
from  the  deeper  tissues.  This  is  the  part  gen- 
erally chosen  for  bleeding,  and  the  median  ce- 
phalic vein  is  the  most  convenient  one.  The 
relation  of  the  median  basilic  to  the  brachial  ar- 
tery renders  it  a  less  safe  vessel  to  operate  upon. 
;r  ,  The  axillary  vein  is  the  continuation  of  the 
*^^.  \  basilic  and  accompanies  the  axillary  artery.  It 
is  itself  continued  under  the  name  of  the  subcla- 
vian vein. 

The  spinal  canal  contains  a  network  of 
veins  extending  the  entire  length  of  the  canal. 


FitiUKE  62.— Superfi- 
cial veins  of  the  arm  and 
forearm.  1,  biceps  mus- 
cle ;  a,  radial  veins ;  b, 
cephalic  vein ;  c,  ulnar 
veins  ;  d,  posterior  ulnar 
vein  ;  f ,  basilic  vein  ; 
median  vein ;  </,  median 
basilic  vein ;  A,  median 
cephalic  vein. 


Veins  of  the  Lower  Extremity. 


The  lower  extremity  has,  like  the  upper,  both 
deep  and  superficial  veins.     The  superficial 
veins  are  the  internal  or  long  saphenous,  and 
the  external  or  short  saphenous. 

The  long  saphenous  commences  from  a  large  number  of  small 
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veins  on  the  top  and  inside  of  the  foot,  passes  up  along  the  inner 
side  of  the  shin-bone,  behind  the  inner  condyle  of  the  femur,  and 
just  below  the  groin  passes  through  an  opening  in  the  broad  fas- 
cia, called  the  saphenous  opening,  to  join  the  femoral  vein.  The 
short  saphenous  arises  from  the  outer  side  of  the  foot,  passes  be- 
hind the  outer  ankle  obliquely  to  the  middle  of  the  calf  and  thence 
to  the  popliteal  vein  in  the  back  of  the  knee.  The  popliteal  re- 
ceives also  blood  from  the  deep  veins  ;  after  it  reaches  the  ring  in 
the  great  adductor  it  is  called  the  femoral,  like  the  artery  which 


Fig.  63.  Fig.  64. 


Figure  63. — Outline  of  the  principal  superficial  veins  of  the  lower  limb. 

Figure  64. — Principal  branches  of  the  portal  veins.  1,  lov^er  surface  of  the  right  lobe  of 
the  liver ;  3,  stomach  ;  3,  spleen ;  4,  pancreas  ;  5,  duodenum ;  6,  ascending  colon ;  7,  small  intes- 
tines ;  8,  descending  colon. 

it  accompanies.  The  femoral  receives  the  long  saphenous,  the 
profunda,  and  other  smaller  branches,  and  on  reaching  the  groin 
becomes  the  external  iliac  vein.  The  internal  iliac  vein  drains 
the  parts  supplied  by  the  artery  of  the  same  name. 

Around  the  lower  end  of  the  bowel  is  a  net-work  of  veins  called 
the  hemorrhoidal  plexus,  made  up  of  branches  of  the  superior. 
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middle  and  inferior  hemorrhoidal  veins  ;  the  former  emptying  into 
the  inferior  mesenteric  vein,  and  the  latter  two  into  the  internal 
iliac.  This  plexus  is  of  interest  as  being  the  seat  of  the  disease 
known  as  hemorrhoids,  or  piles.  It  will  be  easily  seen  that  any 
pressure  upon  the  larger  trunks  above  would  be  likely  to  cause 
dilatation  of  this  plexus.    The  internal  iliac  joins  the  external  to 


Figure  65. — Arteries  and  veins  of  the  heart. 


form  the  common  iliac  vein.  The  two  common  iliacs  join  to  form 
the  ascending  vena  cava.  As  the  cava  ascends  along  the  right  side 
of  the  spinal  column,  it  receives  several  veins,  chief  among  them 
the  renal  veins  which  enter  at  a  right  angle.  The  inferior  and 
superior  mesenteric  veins,  and  the  splenic  and  gastric  veins,  do  not 
directly  enter  the  trunk  of  the  vena  cava.  The  inferior  mesenteric 
empties  into  the  splenic  ;  their  common  trunk  joins  the  superior 
mesenteric  to  form  a  large  trunk  called  the  vena  portce,  or  portal 
vein  ;  the  portal  vein  also  receives  the  veins  from  the  stomach. 
The  trunk  of  the  portal  vein  enters  the  liver  through  the  trans- 
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verse  fissure  in  its  under  surface,  and  then  redivides  ;  its  ramifica- 
tions accompanying  those  of  the  hepatic  artery  and  the  hepatic 
duct  throughout  the  Hver.  From  the  capillaries  this  blood  is  again 
gathered  by  the  branches  of  the  hepatic  vein  and  returned  to  the 
vena  cava. 

The  veins  of  the  heart  lead  into  the  right  auricle  either  directly 
or  through  a  large  vein  on  the  back  of  the  left  heart,  called  the 
coronary  sinus. 


Figure  66. — Diagram  showing  in  outline  the  location  of  the  heart  and  its  relation  to  other 
organs  in  the  chest  and  abdomen.  I.,  the  stomach ;  II,,  commencement  of  large  intestine  ;  III., 
small  intestine  ;  IV.,  transverse  and  descending  portions  of  the  large  intestine  ;  V.  (dotted  lines), 
the  rectum  ;  the  numbers  1  to  11  indicate  ribs  ;  H,  the  heart;  L,  the  liver. 

The  pulmonary  veins  are  four,  two  for  each  lung,  and  have  the 
notable  peculiarity  of  carrying  arterial  blood  from  the  lungs  to  the 
left  auricle. 

Having  spoken  of  the  channels  for  conveying  the  blood,  it  re- 
mains, before  describing  the  circulation,  to  speak  of  the  central 
motor  organ. 
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The  Heart. 

This  is  a  hollow  muscular  organ  of  a  conical  form.  It  is  situa- 
ted in  the  chest  between  the  lungs,  and  is  placed  rather  obliquely, 
so  that  its  base  is  upwards,  backward,  and  to  the  right.  The  base 
corresponds  to  the  space  between  the  fifth  and  eighth  dorsal  ver- 
tebrae, while  the  point  or  apex  is  directed  forward  and  to  the  left, 

corresponding  to  the  interval  between 
the  fifth  and  sixth  ribs.  The  heart  ex- 
tends about  an  inch  and  a  half  to  the 
right  of  the  central  line  of  the  breast- 
bone, and  about  three  inches  to  the 
left.  The  anterior  surface  is  rounded, 
the  posterior,  lying  upon  the  dia- 
phragm, is  more  flattened.  In  an  adult 
it  is  about  five  inches  long,  three  and 
a  half  wide  at  the  widest,  and  two 
and  a  half  thick,  and  weighs  ten  to 
twelve  ounces  in  a  man,  and  about 
two  ounces  less  in  a  woman.  The 
heart  is  divided  in  the  middle  by  a 
vertical  partition  called  the  septum, 
into  two  parts  called  the  right  and  left 
hearts  or  sides  of  the  heart ;  each  side 
is  again  divided  by  a  transverse  con- 
striction or  perforated  partition.  The 
cavities  above  these  partitions  at  the 
base  of  the  heart  are  called  the  right 
and  left  aiwicles ;  those  below,  the 
right  and  left  ventricles.  The  right 
side  contains  dark  or  venous  blood, 
and  the  left  side  red  or  arterial  blood. 
The  auricles  are  much  thinner  than 
the  ventricles,  the  latter  being  made 
up  of  muscular  tissue  capable  of  very  considerable  propelling 
force. 

The  two  main  veins  of  the  body  empty  into  the  right  ventricle  ; 
these  veins  are  the  superior  vena  cava,  bringing  blood  from  the 
upper  part  of  the  body,  and  the  inferior  vena  cava,  larger  than  the 
other,  bringing  blood  from  the  lower  part  of  the  body.  In  the  floor 
of  the  auricle  is  an  oval  opening  about  one  inch  in  diameter,  lead- 
ing into  the  right  ventricle.  This  opening  is  closed  by  a  valve 
called  from  its  three  parts  the  tricuspid  valve,  which  opens  to- 


FiGURE  67. — The  right  auricle  and 
ventricle  opened,  part  of  their  walls 
being  removed  so  as  to  show  tlieir  inte- 
rior. 1,  the  superior  vena  cava  ;  2,  the 
inferior  vena  cava  ;  3',  the  hepatic  veins 
cut  short ;  4,  4,  the  cavity  of  the  right 
ventricle  ;  4',  a  large  columna  carnea  or 
fleshy  pillar  ;  5,  5',  5",  the  three  portions 
of  the  tricuspid  valve  with  the  tendon- 
ous  cords  which  support  them  going  to 
the  coluinna  carnea ;  0,  placed  in  the 
interior  of  the  pulmonary  artery  ;  7, 
ductus  arteriosus ;  8,  the  commence- 
ment of  the  aorta ;  9,  placed  between 
the  innominate  artery  and  left  common 
carotid  artery;  10,  appendix  of  the  left 
auricle ;  11,  11,  portion  of  the  left  side 
of  the  heart. 
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ward  the  ventricle.  The  right  venhHcle  has  a  stout  muscular 
wall.  From  the  inner  surface  of  the  wall  spring  off  numerous 
fleshy  columns,  or  coin  in  nee  carnece,  from  some  of  which  arise  cer- 
tain tendinous  cords  which  are  inserted  into  the  valves  to  give 
them  support.  The  cavity  of  the  right  ventricle  will  contain  about 
two  fluid  ounces,  or  four  tablespoonfuls,  of  liquid.  In  the  upper 
and  anterior  wall  of  the  ventricle  is  another  opening  leading  into 
the  pulmonary  artery.  This  orifice  is  furnished  with  two  senii- 
liouir  indves  which  open  into  the  artery. 

The  left  auricle  is  rather  smaller  and  thicker  than  the  right,  its 


Fig.  68.  Fig.  69. 


FiGi'UE  68. — Portion  of  the  pulmonary  artery  and  wall  of  the  right  ventricle,  with  one  entire 
segment  and  two  half-segments  of  the  semilunar  valve  :  a,  half  of  a  sinus  of  Valsalva,  or  pocket ; 
6,  the  other  half  of  the  same  sinus;  c,  an  entire  segment;  (/,  d\  the  inner  surface  of  the  ventri- 
cle ;  1,1,  the  attachment  of  the  extremities  of  the  segments  to  the  inner  wall  of  the  artery ; 
the  middle  of  the  attached  segment ;  3,  the  middle  of  the  free  border. 

FiGUUE  69. — A  transverse  section  of  the  aorta  immediately  above  the  attachment  of  the 
semilunar  valves  ;  (/,  e,  the  coronary  arteries  given  oft'  at  the  sinuses  or  pockets  behind  the  valves. 

walls  are  about  an  eighth  of  an  inch  thick.  Into  it  empty  four 
veins  coming  from  the  lungs.  In  the  floor  of  this  ventricle  is  also 
an  opening  leading  to  the  left  ventricle,  which  is  often  called  the 
mitral  orifice  from  the  valves  which  close  it,  the  latter  being 
named  from  a  fancied  resemblance  they  bear  to  a  mitre. 

The  walls  of  the  left  ventricle  are  about  twice  as  thick  as  those 
of  the  right  ventricle,  and  at  its  base  are  generally  above  a  half- 
inch  in  thickness. 

Besides  the  opening  just  mentioned,  is  another  leading  to  the 
aorta,  or  principal  artery  of  the  body.  The  mitral  valve  is  sup- 
ported by  the  columnre  carnese,  just  as  is  the  tricuspid  valve. 
The  heart  is  lined  with  a  serous  membrane,  which  makes  up  by  its 
folds  a  large  part  of  the  valves. 

Around  the  openings  from  the  auricles  to  the  ventricles  are 
fibrous  rings  which  serve  as  points  of  attachment  for  the  muscular 
fibres.  The  fibres  of  the  auricles  are  in  two  layers,  the  inner  be- 
longing to  each  auricle,  the  outer  being  a  common  coat  and  ex- 
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tending  from  one  auricle  to  the  other;  some  fibres  are  arranged,  as 
loops,  others  as  rings.  The  fibres  of  the  ventricles  are  more  com- 
plicated, some  common  to  both  ventricles,  some  proper  to  one. 
Some  are  longitudinal,  more  ri?n  in  a  spiral  direction  downward, 
and  to  the  left  in  front,  and  in  an  opposite  direction  behind.  At 
the  apex  of  the  heart  the  fibres  are  twisted  into  a  whorl-like  ar- 
rangement. There  are,  in  addition,  certain  deeply-set  circular 
fibres. 

The  pericardium  is  a  conical  sac  of  serous  membrane  which 
encloses  the  heart  and  the  beginning  of  the  great  vessels. 

As  this  is  the  first  time  mention  has  been  made  of  a  serous  mem- 
brane, a  definition  may  be  needed.  The  seroiis 
memhranes  properly  include  the  arachnoid,  the 
pleura,  the  pericardium,  the  peritoneum,  and 
the  tunica  vaginalis  testis.  The  structure  of 
a  serous  membi  strong  fibrous  tissue 

upon  which  is  placed  a  layer  of  pavement 
epithelial  cells.  This  membrane  is  so  doubled 
upon  itself  as  to  form  a  shut  cavity,  and  the 
two  epithelial  surfaces  are  opposite  to  one 
another,  and  are  bathed  by  the  watery  secretion 
of  the  membrane,  so  as  to  prevent  friction  of 
the  organs  about  which  they  are  placed.  It 
should  be  noted  that  an  organ  covered  by  a 
serous  membrane  is  not  within  the  cavity  of 
the  membrane,  but  is  enveloped  much  as  anything  may  be  held  by 
a  gloved  hand,  and  entirely  covered,  but  at  the  same  time  is  upon 
the  outside  of  the  glove.  In  this  manner  the  heart  is  covered  by 
one  wall  of  the  pericardium,  while  the  other  lies  against  the  walls 
of  the  chest,  the  pleura,  etq. ,  and  its  cavity  contains  liquid  to  pre- 
vent friction  from  the  constant  action  of  the  heart. 


Figure  70.  —  Pave- 
ment epithelium  from  a 
serous  membrane,  magni- 
fied 400  diameters :  a,  sub- 
stance of  the  cell ;  &,  nu- 
cleus ;  f,  nucleolus. 


The  Action  of  the  Heart. 

The  action  of  the  heart  necessary  to  the  circulation  of  the  blood 
begins  in  the  auricles.  The  auricles  are  gradually  distended  by  a 
continuous  stream  of  blood,  on  the  right  side  from  the  vena  cava, 
on  the  left  from  the  pulmonary  veins.  When  the  auricles  are  full 
they  contract.  The  orifices  of  the  veins  are  not  furnished  with 
valves,  so  that  in  spite  of  the  contraction  of  these  orifices,  probably 
some  blood  regurgitates,  but  the  bulk  of  it  is  pressed  forward 
through  the  auriculo-ventricular  orifices  into  the  ventricles.  The 
ventricles  immediately  contract  upon  the  blood  thus  poured  into 
them,  and  its  return  to  the  auricles  being  barred  by  the  closing  of 
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the  tricuspid  and  mitral  valves,  it  must  needs  go  into  the  pulmonary 
artery  and  the  aorta,  the  valves  of  which  open  into  these  vessels. 
The  ventricles  relax  to  be  again  filled  by  the  contraction  of  the 
auricles.  By  careful  experiment  it  has  been  found  that  the  time 
of  a  complefe  beat  or  "revolution"  of  the  heart  is  divided  thus  : 
contraction  of  the  auricles  (auricular  systole),  two-tenths  ;  con- 
traction of  the  ventricles  (ventricular  systole),  four-tenths  ;  filling 
of  the  auricles  (auricular  diastole),  four-tenths.  The  force  of  the 
heart  is  very  considerable. 
The  best  experimental  es- 
timate of  the  contraction 
of  the  left  ventricle  makes 
its  force  equal  to  511 
pounds. 

At  every  contraction 
of  the  ventricles  the  heart 
raises  itself  somewhat,  its 
point  presses  forward  and 
moves  slightly  from  left 
to  right,  and  also  twists 
from  left  to  right,  owing 
to  the  spinal  course  of 
some  of  the  heart-fibres. 
Like  any  other  muscle, 
the  heart  becomes  harder 
during  contraction  and  its 
length  is  diminished. 

When  the  heart  is  lis- 
tened to,  two  sounds  are 
heard,  which  are  called  the  first  and  second  sounds  of  the  heart. 
The  heavy  sound  heard  at  the  moment  of  the  heart-beat  is  the  Jirst 
sound  ;  the  sharp,  clicking  sound  which  immediately  follows  is  the 
second.  The  first  sound  is  caused  by  the  closing  of  the  mitral  and 
tricuspid  valves,  by  the  contraction  of  the  muscular  substance  of 
the  heart,  and  by  the  impulse  of  the  heart  against  the  walls  of  the 
chest.  The  second  sound  is  due  to  the  closure  of  the  aortic  and 
pulmonary  valves,  after  the  contraction  of  the  ventricles.  The 
average  rapidity  of  the  heart's  beat  is  about  seventy  pulsations  to 
the  minute  in  the  male,  seventy-five  to  eighty  in  the  female  ;  but 
this  is  subject  to  considerable  variation  with  age,  etc.,  under  vari- 
ous circumstances.  In  childhood  the  pulse  is  more  rapid.  Exer- 
cise, postures  demanding  exertion,  such  as  standing,  increase  the 
rapidity  of  the  heart's  action. 
Vol.  1.-5 


Figure  71. — Diagram  of  the  four  cavities  of  the 
heart :  od,  right  auricle  ;  vd,  right  ventricle ;  or  ot/.  'ieit 
auricle  ;  vg,  left  ventricle.  The  arrows  show  the  direc- 
tion of  the  blood-current. 
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The  Course  of  the  Blood  in  the  Heart  and  Vessels 

Is  as  follows  :  The  right  auricle  is  constantly  filling  up  by  the 
stream  of  dark  venous  blood  returned  from  the  system  through  the 
venae  cavse.  When  the  auricle  is  full  it  contracts  as  before  men- 
tioned, the  blood  passes  into  the  right  ventricle,  and  by  the  con- 
traction of  the  latter  is  sent  through  the  pulmonary  artery  to  the 
lungs.  Here,  in  the  network  of  capillaries  coveriiig  the  air-cells, 
it  absorbs  oxygen  and  parts  with  carbonic  acid  and  other  sub- 


FiGUKE  72.— Diagram  of  the  capillary  blood-vessels  of  the  lung-tissue,  forming  a  close  mesh- 
work  about  the  air-cells ;  largely  niagaified. 

stances  to  be  mentioned  farther  on,  and  thus  becomes  arterial 
blood.  From  the  pulmonary  capillaries  it  is  gathered  by  the  pul- 
monary A^eins,  and,  passing  forward  to  larger  and  larger  trunks, 
is  returned  to  the  left  auricle.  The  phenomena  of  the  contraction 
of  the  auricle  and  ventricle  are  repeated  and  the  red  blood  is  dis- 
tributed by  the  arteries  throughout  the  system.  In  the  systemic 
capillaries  it  undergoes  an  inverse  change  and  becomes  venous 
blood,  and  as  such  is  returned  to  the  right  auricle  to  undergo  the 
same  round  of  changes  again. 

Let  us  follow  the  course  of  the  blood  in  the  vessels.  When  the 
blood  is  thrown  into  the  great  arteries,  the  recoil  of  these  elastic 
vessels  helps  forward  the  current.    It  is  a  physical  fact  that  an 
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elastic  tube  will  deliver  more  liquid  if  received  in  an  intermittent 
stream  than  would  a  non-elastic  tube  under  precisely  similar  cir- 
cumstances. The  elasticity  of  the  vessels  is  thus  an  advantage. 
The  pulse  is  caused  by  the  dilatation  of  the  artery  by  a  wave  of 
blood,  and  by  a  certain  locomotion  of  the  artery  itself.  The  rapid- 
ity of  the  current  of  the  blood  in  the  arteries  varies  with  the 
situation  of  the  vessel  and  action  of  the  heart.  Thus,  in  the  meta- 
tarsal arteries  the  average  was  found  to  be  rather  more  than  two 
inches  per  second  ;  in  the  carotid  ten  inches.  In  the  carotid  too, 
it  varies  from  twenty  inches  per  second  when  the  ventricles  are 
contracting,  to  six  inches  after  the  spring  of  the  vessels  has  ceased. 

In  the  capillaries  the  flow  of  the  blood  is  in  all  directions,  and, 
relatively  to  that  in  the  smallest  arteries,  is  slow.  The  vessels  are 
pretty  uniform  in  size,  and  of  great  aggregate  capacity. 

Since  the  capacity  of  the  venous  system  is  much  greater  than 
the  arterial  (variously  estimated  as  from  2^  to  four  times  as  great), 
the  rapidity  of  the  current  is  proportionally  slow. 

The  chief  cause  of  the  flow  of  the  blood  in  the  veins  is  the  pres- 
sure from  behind  of  the  blood  in  the  capillaiy  system  ;  muscular 
action  assists  to  some  extent. 

It  is  estimated  that  the  time  required  for  a  given  portion  of  the 
blood  to  make  the  entire  round  of  the  pulmonary  and  systemic 
circulations  is  about  twenty-three  seconds,  and  that  the  entire 
blood  of  the  body  passes  through  the  heart  in  about  fifty-eight 
pulsations,  or  in  about  forty-eight  seconds. 

The  Constituents  of  the  Blood. 

The  entire  amount  of  blood  is  generally  about  one-eighth  in 
weight  of  the  whole  body — a  man  of  IGO  pounds  having  say  twenty 
pounds  of  blood.  The  blood  found  in  the  arteries  is  of  a  bright  red 
color,  that  found  in  the  veins  is  of  a  dark  blue,  or  even  blackish 
hue,  except  the  blood  coming  from  glands  during  their  activity, 
which  is  red  like  arterial  blood.  The  color  of  the  blood  is  due  to 
the  corpuscles.  There  are  in  the  blood  two  kinds  of  corpuscles,  the 
red  and  the  white.  The  red  are  very  uniform  in  size,  being  about 
-jjVo-  of  ail  inch  in  diameter,  and  about  one-third  as  thick  ;  their 
shape  is  that  of  circular  discs  flattened  (see  Fig.  74)  and  depressed 
in  the  centre  on  both  sides.  They  are  so  numerous  as  to  make  up 
nearly  one-half  of  the  whole  blood.  They  are  more  abundant  in 
males  than  females.  The  white  corpuscles,  or  leucocytes,  are  far 
fewer,  their  ratio  to  the  red  corpuscles  being,  soon  after  a  meal,  1  to 
400,  or  500,  a  few  hours  after,  1  to  1,:^00,  or  1,500.  They  are  about 
2^Vo  of  a,n  inch  in  diameter,  spherical,  with  more  or  less  granules  in 
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their  substance.  These  corpuscles  are  found  also  in  lymph,  chyle, 
semen,  etc. ,  and  notably  in  pus. 

The  liquid  in  which  the  corpuscles  float  is  called  the  plasma,  or 
liquor  sanguinis.    Its  chief  constituent  is  water  (about  78  per  cent. 

in  the  male,  79  in  the  female),  with 
about  fifty  substances,  organic  and 
inorganic,  held  in  solution  in  it. 
The  most  important  inorganic  sub- 
stance is  common  salt,  three  or  four 
parts  per  thousand.  These  various 
substances  are  chiefly  products  of 
digestion,  or  of  the  waste  of  the  tis- 
sues thrown  into  the  blood. 

Blood  has  the  peculiar  quality 
of  coagulation  if  it  is  drawn  from 
the  body  or  if  its  circulation  is  materially  interfered  with  in 
any  part.  There  is  then  formed  a  firm  jelly-like  mass,  which 
presently  contracts,  squeezing  out  a  watery  liquid.    This  process 


Figure  ?3. — A,  red  corpuscles  of  hu- 
man blood,  magnified  about  500  diameters  : 
1,  shows  depression  on  the  surface;  2,  a 
corpuscle  seen  edgewise  ;  3,  red  corpuscles 
altered  by  exposure. 

B,  pale  corpuscles  of  human  blood,  mag- 
nified about  500  diameters  :  1 ,  natural  ap- 
pearance ;  2,  3,  corpuscles  which  have  been 
acted  on  by  acetic  acid,  so  as  to  bring  the 
nuclei  better  into  view. 


Fig.  74.  Fig.  75. 


Figure  74. — Human  blood- corpuscles,  largely  magnified  :  a,  corpuscles  as  seen  from  the  face  ; 
6,  corpuscles  standing  edgewise  ;  f,  corpuscles  arranged  in  groups  like  coins. 

Figure  75. — An  oval  blood-corpuscle  of  the  camel,  as  seen  in  different  positions  and  show- 
ing a  central  enlargement  or  nucleus  ;  very  greatly  magnified. 

of  contraction  will  probably  be  complete  in  ten  or  twelve  hours. 
The  solid  part  is  called  the  coagulum  or  clot,  and  the  liquid  serum. 
This  process  is  due  to  a  constituent  of  the  blood  which  has  its 
power  of  spontaneous  coagulation,  called  fibrin.  This  substance 
was  formerly  described  as  part  of  the  blood  in  health,  but  more  re- 
cently it  has  been  considered  as  the  result  of  the  decomposition  of 
certain  other  principles  in  the  blood.    Whatever  its  source,  it  is  of 
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the  greatest  importance,  as  its  property  of  coagulability  is  the 
means  of  arresting  hemorrhage.  The  blood  of  some  persons,  said 
to  have  the  hemorrhagic  diathesis,  or  to  be  "  bleeders,"  is  destitute 
of  this  coagulating  power,  and  to  such  persons  any  slight  injuries, 
such  as  the  drawing  of  a  tooth,  may  prove  serious. 

The  function  of  respiration  is  so  intimately  connected  with  the 
circulation  of  the  blood,  that  a  description  of  the  Organs  of  Respi- 
ration may  be  properly  introduced  here. 

THE  RESPIRATORY  APPARATUS 

Is  composed  essentially  of  three  organs,  the  larynx,  trachea,  and 
lungs.  The  larynx  is  likewise  the  organ  of  the  voice.  It  is  situ- 
ated in  the  throat,  its  upper  part  forming  the  prominence  com- 
monly known  as  the  Adam's  Apple.  It  is  a  sort  of  box  at  the  top 
of  the  wind-pipe,  composed  of  cartilages,  and  contains  the  organ 
of  the  voice.  It  will  be  more  fully  described  in  the  Chapter  on 
the  Throat  and  Neck. 

The  thj'roid  cartilage  is  formed  of  two  rather  square-shaped 
plates,  united  in  front,  just  under  the  skin,  in  a  vertical  wedge- 
shaped  ridge,  and  diverging  behind,  where  they  embrace  the  body 
of  the  cricoid  cartilage.  The  cricoid  is  shaped  like  a  seal  ring,  the 
seal  being  posterior  ;  it  is  separated  a  little  from  the  thyroid  in 
front,  being  hung  below  it  by  a  membrane,  and  closely  jointed  to  it 
behind  by  ligaments  ;  its  lower  surface  is  connected  with  the 
trachea  ;  its  upper  surface  in  front  with  the  thyroid,  behind  jointed 
to,  and  surmounted  by,  the  arytenoid  cartilages. 

The  arytenoid  cartilages  are  two  in  number,  triangular  pyra- 
mids in  shape,  with  one  angle  of  each  base  projecting  forwards 
towards  the  junction  of  the  thyroids  in  front. 

These  anterior  angles  of  the  arytenoids  have  each  the  posterior 
end  of  a  vocal  cord,  composed  of  yellow  elastic  tissue  attached  to 
them ;  its  anterior  extremity  being  attached  to  the  thyroid  carti- 
lage at  about  the  middle  of  its  junction  with  its  fellow  thyroid. 
The  rotation  of  the  arytenoid  cartilages  on  their  bases,  where  they 
rest  on  the  top  of  the  cricoid,  causes  the  vocal  cords  at  their  pos- 
terior ends  to  move  towards  or  from  each  other.  The  sliding  back- 
wards of  the  arytenoids  stretches,  and  the  sliding  forwards  relaxes 
the  vocal  cords. 

A  pair  of  muscles,  one  for  each  cord,  presides  over  each  of  these 
motions.  The  two  vocal  cords  are  attached  in  front  to  nearly  the 
same  point  on  the  thyroid,  and  are  separated  behind  to  the  extent 
of  about  half  an  inch  when  dilated,  and  are  in  contact  throughout 
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their  whole  length  when  their  posterior  attachments  (anterior 
angles  of  the  arytenoids)  are  swung  together. 

The  space  formed  br  the  separation  of  the  yocal  cords  is  known 

as  the  glottis.  This 
space  is  widely  open 
during  inspiration,  and 
partly  closed  during  ex- 
piration. Above,  and 
parallel  to  the  true,  or 
lower  vocal  cords,  are 
folds  of  mucous  mem- 
brane, known  as  the 
false  vocal  cords. 

The  epiglottis  is  a 
leaf-like  cartilage  at- 
tached by  its  stem  near 
the  upper  anterior  edge 
of  the  thyroid  carti- 
lage ;  its  office  is  to 
cover  the  glottis  during 
the  act  of  swallowing 
when  the  whole  larynx 
is  drawn  upwards  to 
the  base  of  the  tongue, 
and  so  prevent  foreign 
bodies  from  entering  the 
glottis. 

The  larynx  is  lined  throughout  by  mucous  membrane,  which  is 
continuous  with  that  in  the  pharynx  above,  and  the  trachea  be- 
low. 

Its  blood  is  svipplied  through  the  inferior  and  superior  thyroid 
arteries,  and  its  nerves  are  called  inferior  and  superior  laryngeal. 


Figure  76. — Diagram  of  the  larynx,  trachea,  bronchial 
tubes,  and  outline  of  the  lungs  :  1,  thyroid  cartilage  ;  2,  cri- 
coid cartilage ;  o,  first  cartilage  of  the  trachea ;  4,  bifurcation 
of  the  trachea ;  5,  0,  bronchial  tubes. 


The  Trachea 

Is  a  tube  about  five  inches  long,  composed  of  rings  of  cartilage 
united  by  membrane,  lined  with  mucous  membrane,  extending 
from  the  larynx  to  a  point  a  little  below  the  top  of  the  breast- 
bone, where  it  divides  into  two  tubes,  known  as  the  primary  bron- 
chi. One  bronchial  tube  goes  to  the  right,  and  the  other  to  the  left 
lung.  (Fig.  70.)  These  divide  and  redivide  until  their  branches 
form  a  tree. 
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The  Lungs 

Are  the  most  essential  organs  of  the  whole  respiratory  apparatus. 
They  are  two  in  number — situated  one  on  either  side  within  the 
cavity  of  the  thorax,  with  the  heart  lying  between  them  in  front. 

The  cavity  of  the  thorax  has  for  its  walls  on  the  sides  and  in 
front  the  ribs,  and  behind  the  ribs  and  backbone  ;  these  are  lined 


Figure  77. — The  heart,  large  vessels,  and  lungs  ;  the  front  margins  of  the  lungs  have  been 
turned  outward  so  as  to  show  the  relations  of  the  organs. 

by  muscles  and  a  serous  membrane  called  the  pleura.  Its  floor  is 
formed  by  a  strong  arched  muscle,  called  the  diaphragm,  which  is 
attached  all  around  the  borders  of  the  lower  true  ribs  and  to  the 
backbone.  Its  roof  is  conical  in  shape,  and  is  formed  by  the  muscles 
of  the  root  of  the  neck,  and  extends  an  inch  or  two  above  the  upper 
rib.  The  whole  thoracic  cavity,  except  the  space  occuj^ied  by  the 
heart,  great  vessels,  and  oesophagus,  is  occupied  by  the  lungs. 
Should  the  diaphragm  descend,  the  cavity  of  the  thorax  would  be 
increased  in  size,  and  air  would  be  sucked  into  the  lungs  through 
the  larynx  and  trachea  to  fill  the  vacuum  thus  formed.  The  rais- 
ing of  the  ribs  increased  the  thoracic  cavity  with  the  same  result. 
In  ordinary  respiration  both  these  movements  are  combined. 

Between  the  walls  of  the  chest  and  the  lungs  lies  a  serous  mem- 
brane (see  page  8)  called  the  pleura.  One  of  its  layers  covers  the 
walls  of  the  chest,  and  the  other  the  lung.    The  lungs  are  divided 
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into  lobes,  and  these  into  lobules.  Each  lung  is  divided  by  a  deep 
fissure  into  an  upper  and  lower  lobe,  and  on  the  right  side  the  upper 
lobe  is  divided  by  a  shallower  fissure,  the  part  below  it  being  called 
the  middle  lobe. 

To  understand  the  manner  in  which  the  lungs  perform  their  func- 
tion requires  some  explanation  of  their  minute  structure.  The 
description  of  a  single  lobule  will  suffice  to  explain  the  whole,  as 
their  aggregation  forms  the  lungs.  The  lobule  has  leading  into  it  a 
small  bronchial  tube  j|  „  to     of  an  inch  in  diameter,  which  breaks 


FiGUUE   78. — Diagram  of  two  small  loljnles  of  a  lung,  from  its  surface :  a,  the  outer  margins 
of  the  two  lobules ;  h,  air-cells;  c,  the  smallest  bronchial  tubes. 
Figure  79. — Diagram  of  the  section  through  a  lobule  of  lung. 


up  into  branches,  each  one  ending  in  an  elongated  cell  terminating 
with  a  rounded  extremity,  called  an  air-cell.  The  walls  of  the  cells 
are  largely  made  up  of  capillary  blood-vessels,  the  finest  and  most 
abundant  network  of  the  kind  in  the  body.  This  thin  membrane 
when  moist  is  admirably  calculated  for  the  process  of  osmosis,  the 
oxygen  and  other  gases  passing  readily  through  it. 


May  be  defined  as  the  process  by  Avhichthe  system  receives  oxygen 
and  is  relieved  of  carbonic  acid.  Its  essential  conditions  in  the 
human  subject  are  air  and  blood,  separated  by  a  membrane  which 
will  allow  the  imssage  of  gases.  Inspiration  is  effected  by  descent 
of  the  diaphragm  and  elevation  of  the  ribs,  and  expiration  by 
the  ascent  of  the  diaphragm  and  descent  of  the  ribs.  Respira- 
tions vary  in  frequency  from  forty-four  per  minute  at  birth  to 
eighteen  per  minute  at  the  age  of  thirty  to  fifty  years.  Sleep 
diminishes  and  exertion  increases  their  frequency.    The  residual 


Fig.  78. 


Fig.  79. 


Respiration 
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air,  i.e.,  that  which  cannot  be  expelled  by  forced  expiration,  is 
about  100  cubic  inches.  The  reserve  air,  i.e.,  that  which  remains 
after  ordinary  expiration,  deducting  the  residual  air,  is  also  about 
100  cubic  inches.  The  ordinary  iidal  air  is  about  20  cubic  inches, 
but  may  become  temporarily  increased  to  four  times  as  much. 
The  complemental,  i.e.,  the  excess  during  forcible  inspiration  over 
ordinary  breathing  air,  is  about  110  cubic  inches.  The  average 
e.vpiratonj  capacity  of  a  man  five  feet  eight  inches  high  is  230 
cubic  inches.  The  fresh  air  is  not  sucked  into  the  lungs  below 
the  larger  bronchial  tubes,  but  finds  its  way  by  the  physical  law  of 
diffusion  of  gases.  Pure  air  consists  of  about  twenty-one  parts  oxy- 
gen to  seventy-nine  of  nitrogen,  the  latter  seeming  to  act  simply 
to  dilute  the  oxygen.  The  air  loses  about  one-fifth  of  its  oxygen, 
and  gains  nearly  the  same  quantity  of  carbonic  acid  gas  in  its 
passage  into  and  out  of  the  lungs  ;  there  is  some  water,  ammonia, 
organic  matter,  etc. ,  also  added  to  the  air  from  the  lungs.  The  car- 
bonic acid  expired  comes  from  the  venous  blood,  being  the  result 
of  those  tissue-changes  which  we  call  life.  In  the  capillaries  sur- 
rounding the  air-cells,  the  carbonic  acid  is  lost  by  the  blood  and 
passes  through  the  walls  of  the  capillaries  and  of  the  air-cells,  and 
at  the  same  time  the  blood-corpuscles  take  up  their  load  of  oxygen 
from  the  air  in  the  air-cells  and  return  with  it  to  the  left  side  of 
the  heart.  The  loss  of  a  large  portion  of  blood,  by  depriving  the 
tissues  of  the  body  of  the  constantly  needed  oxygen,  causes  a  sense 
of  want  of  air.    (See  also  Section  on  Air) 

THE  LYMPHATIC  SYSTEM. 

Throughout  the  body  is  found  a  system  of  vessels  known  as 
the  absorbents.  The  vessels  are  quite  small,  the  main  trunks  being 
rarely  a  twelfth  of  an  inch  in  diameter.  Their  origin  is,  so  far  as 
is  known,  in  a  net- work  of  very  fine  vessels  not  connected  with 
those  carrying  blood.  These  Ij^mphatics  communicate  more  or 
less  with  each  other,  and  are  furnished  with  valves  at  short  inter- 
vals, so  that,  when  filled,  they  have  a  beaded  appearance.  The 
course  of  the  vessels  is  interrupted  in  certain  places  by  bodies 
known  as  lymphatic  glands.  These  are  more  abundant  in  some 
parts  of  the  body  than  in  others.  They  are  most  evident,  especially 
when  inflamed,  in  the  neck,  the  arm-pit,  and  the  groin.  The 
largest  lymphatic  vessel  has  a  diameter  about  equal  to  that  of  a 
goose-quill  and  is  called  the  thoracic  duct.  It  begins  opposite  the 
second  lumbar  vertebra  in  a  sort  of  pouch  into  which  the  chyle  is 
brought  by  the  lacteals,  and  ascends  to  the  level  of  the  collar-bone, 
where  it  empties  into  the  left  subclavian  vein.     It  conveys  the 
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lymph  from  the  entire  body  except  that  from  the  right  side  of 
the  head,  neck,  and  chest  and  its  organs,  and  a  part  of  the  liver. 
The  lymphatics  carry  a  thin  and  nearly  colorless  liquid  called  the 
lymph.  This  liquid  is  doubtless  derived  from  the  blood,  but  its 
uses  are  little  understood.  One  group  of  lymphatics,  the  lacteals, 
will  be  particularly  spoken  of  in  connection  with  digestion. 


THE  NERVOUS  SYSTEM 


Consists  of  a  collection  of  organs  through  which  our  impressions 

are  received,  and  by  means 
of  which  the  action  of  all 
other  organs  is  controlled. 
Anatomically,  there  are 
two  grand  divisions. 

1.  The  cerehro  -  spinal 
system  ,  including  the  brain 
and  spinal  cord  and  the 
nerves  directly  arising 
from  them.  This  system 
l^resides  over  sensation, 
voluntary  motion,  intellec- 
tion, and  all  the  functions 
generally  described  as  be- 
longing to  animal  life. 

2.  The  symjjofhetic  sys- 
tem, composed  of  ganglia 
in  various  parts  of  the 
body  and  nerves  arising 
from  them.  This  system 
presides  over  nutrition  or 
the  functions  of  vegetative 
life. 

The  nerve-tissue  is  di- 
vided into  the  nerve-cells,  which  generate  what  is  called  nerve- 
force,  and  the  nerve-fibres 
which  conduct  that  force. 

The  tubular  nerve-fibre  has 
a  sheath,  its  medullary  con- 
tents and  an  axial  band  in  the 
centre,  but  one  or  more  of  the 
elements  may  be  wanting. 
The  size  of  these  fibres  varies 
in  diameter  from  ^^1^^  to  j-^^- 


Figure  80.- — A,  white  or  tubular  nerve-fibres,  show- 
ing the  sinuous  outline  and  double  contour  of  the  medul- 
lary sheath  :  B,  1,  1,  membranous  tube;  3,  3,  white  sub- 
stance or  medullary  sheath  ;  3,  axis  or  primitive  band. 
C,  diagram  representing  the  occasional  appearance  of 
a  ruptured  tubular  nerve-fibre:  1,  1,  membrane  of  tube 
seen  at  parts  where  the  white  suljstance  has  separated 
from  it ;  3,  a  part  where  the  white  substance  is  inter- 
rupted ;  3,  axis,  projecting  beyond  the  tube  ;  4,  part  of 
contents  of  the  tube  escaped.    (Largely  magnified.) 


Figure  81. — Portion  of  the  trunk  of  a  nerve, 
consisting  of  many  smaller  cords  wrapjied  in  a 
common  sheath :  A,  the  nerve  ;  B,  a  single  bun- 
dle of  nerve-fibres  drawn  out  from  the  rest. 

;  of  an  inch.    Another  variety  of 
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fibre  is  found  abundantly  in  the  sympathetic  system.  Nerve-fibres 
do  not  branch  as  do  blood-vessels  ;  each  fibre  is  continuous,  and  the 


Figure  82. — Small  portion  of  a  transverse  section  of  the  spinal  cord  at  the  place  where  two 
bundles  of  fibres  of  the  anterior  roots  pass  into  the  gray  substance  of  the  coril :  a,  fi,  the  two 
bundles  of  fibres  of  the  anterior  roots ;  6,  b,  these  fibres  running  backward  through  the  gray 
substance ;  e,  c,  large  radiated  nucleated  nerve-cells. 

branching  of  a  nerve  is  simply  the  splitting  up  of  its  fibres,  as 
one  might  unravel  the  threads  of  a  cord.  The  mode  of  termina- 
tion of  the  nerve-fibres  is  quite  various.  In  the  voluntary  muscles 
it  is  generally  by  a  plate-like  enlargement  of  the  axial  band.  In 


FiGUUE  83. — Nerve-cells  from  the  cortical  gray  matter  of  the  cerebellum  ;  magnified  2G0 
diameters. 

many  parts  of  the  body,  notably  in  the  palms  and  the  soles,  many 
fibres  end  in  little  olive-like  bodies,  called  Pacinian  corpuscles. 
Very  similar  to  these  last  are  the  "tactile  corpuscles,"  supposed 
to  be  peculiarly  related  to  the  sense  of  touch.  Still  other  forms 
of  termination  have  been  described. 
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The  nerve-centres  contain  a  large  quantity  of  a  gray  matter 
which  is  made  up  of  cells,  each  with  a  nucleus  and  nucleolus,  and 


Figure  84. — Minute  structure  of  the  substance  of  the  cerebrum,  magnified  220  diameters  : 
A,  a,  b,  nerve-cells  with  radiating  processes ;  c,  nerve-fibre  with  its  axis  cylinder  partly  uncov- 
ered.   B,  fine  nerve-fibres  from  the  surface  of  the  convolutions  of  the  brain. 


a  granular  substance  between  them.    The  nerve-cells  are  gener- 


FlGDRE  85. — Section  of  the  deep  layer  of  skin,  showing  it.^i  papilla;,  into  which  loops  capilla- 
ries and  nerve-fibres  extend  :  1.  small  venous  twig  receiving  l>raiiches  from  the  capillary  vessels  ; 
3,  nerve-fibres  ;  3,  4,  papilhe  of  the  true  skin  or  corium  [See  Chapter  on  the  Skin  and  HairJ  ;  5, 
bundle  of  nerve-fibres  going  to  a  touch-corpuscle  ;  (!,  small  artery  giving  off  capillary  branches; 
7,  7,  7,  8,  9,  10,  11,  "tactile"  corpuscles,  in  which  the  sense  of  touch  is  most  acute. 

ally  provided  with  fibre-like  prolongations,  two,  three,  and  some- 
times as  many  as  ten  or  twelve. 

Spinal  Cord. 

The  spinal  cord  occupies  the  canal  of  the  spinal  column.  It  is 
enveloped  by  three  membranes  :  the  outer,  strong  and  fibrous,  is 
called  the  dura  mater  ;  the  middle  one  is  a  delicate  serous  mem- 
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brane  called  the  arachnoid ;  the  inner,  called  pia  mater,  is  but 
a  gauzy  net-work  of  fibres  sufficient  to 
support  the  blood-vessels  going  to  the 
cord.  The  cord  itself  is  about  sixteen 
inches  long.  It  does  not  completely  fill 
the  canal  of  the  column,  which  contains, 
besides  the  cord  and  its  membranes,  a 
certain  amount  of  liquid.  The  cord 
breaks  up  opposite  the  first  lumbar  ver- 
tebra into  a  bundle  of  nerves  called 
the  horse-tail  {canda  equina). 

In  the  neck,  and  at  the  bottom  of 
the  dorsal  vertebrae,  the  cord  is  en- 
larged, and  from  these  enlargements 
are  given  off  the  nerves  for  the  upper 
and  lower  extremities.  The  cord,  as  a 
whole,  has,  roughly  speaking,  the  shape 
of  a  fluted  cylinder.  The  cut  on  page 
78  shows  the  various  columns  and 
fissures,  and  distribution  of  gray  and 
white  matter,  the  gray  matter  being  a 
sort  of  H-shaped  column  within  the 
cylinder  of  the  white  matter.  The 
white  matter  is  composed  of  nerve- 
fibres,  connective  tissue,  and  blood-ves- 
sels ;  the  gray,  of  cells  and  fine  fibres. 

The  action  of  the  cord  conduc- 
tor is  briefly  this  :  the  front  and  side 
white  columns  (see  Fig.  87)  carry  stim- 
ulus from  the  brain  to  the  muscles. 
Their  fibres  cross  from  one  side  to  the 
other  in  the  medulla,  hence  a  disease  of 
one  side  of  the  brain  causes  paralysis, 
if  at  all,  upon  the  opposite  side.  The 
gray  substance  of  the  cord  carries  sen- 
sory impressions  to  the  brain.  The  back 
white  columns  assist  in  co-ordinating 
muscular  movements.  Besides  its  office 
as  a  conductor,  the  spinal  cord  has  a 
function  producer  of  reflex  move- 
ments— that  is,  such  as  are  produced 
unconsciously.  Very  many  things  that 
we  do  in  sleep  are  probably  reflex.  A 
common  and  striking  example  of  such  reflex  action  is  the  run 


Figure  86. — Diagram  of  the  ."spi- 
nal cord  and  first  portion  of  the  spi- 
nal nerves,  together  with  the  chain 
of  sympathetic  ganglia  on  the  right 
side,  and  their  connections. 

Cl,  first  cervical  nerve ;  3  to  8,  the 
other  cervical  nerves  ;  Dl  to  12,  the 
dorsal  nerves ;  LI  to  5,  the  lumbar 
nerves  joining  to  form  the  anterior 
crural  {Cr.)  and  obturator  (o)  nerves. 
Below  this  are  the  sacral  nerves,  form- 
ing the  great  sciatic  (tic)  or  large 
nerve  of  the  thigh. 

Above,  Br  indicates  the  brachial 
plexus. 

On  the  right  side  (left  of  the  fig- 
ure) the  letters  indicate  the  gangli- 
onic masses  of  gray  matter  belonging 
to  the  sympathetic  system  and  which 
are  connected  with  the  roots  of  the 
spinal  nerves. 
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ning,  etc.,  of  fowls  after  the  cutting  off  of  their  heads.  Of  course, 
the  head  having  been  removed,  such  action  cannot  be  conscious  or 

voluntary  or  in  any  way 
dependent  upon  the  brain. 

Opposite  each  opening 
between  two  vertebrae  is 
given  off,  on  each  side  of 
the  cord,  a  spinal  nerve. 
It  arises  from  two  roots  : 
anterior  and  posterior,  the 
latter  having  upon  it  an 
enlargement  called  a  gan- 
glion. As  might  be  im- 
agined, from  the  account 
given  of  the  conduction 
of  the  cord,  the  anterior 
roots  convey  only  motor 
stimuli,  and  the  posterior 
only  sensory  impressions. 
The  two  roots  presently 
unite  to  form  a  nerve, 
which  is  now  a  mixed 
nerve,  i.  e.,  both  motor 
and  sensory,  and  all  the 
branches  of  such  nerves 
preserve  this  mixed  char- 
acter. Through  these  nerves  we  are  able  to  move  at  will  any  part 
of  the  body  furnished  with  voluntary  muscles,  but  we  find  it  diffi- 
cult to  execute  some  motions  without  including  certain  others  not 
intended  :  these  are  called  associated  motions.  Thus,  the  last  three 
fingers  are  apt  to  all  move  together,  yet  they  can  be  moved  singly  ; 
again,  it  is  difficult  to  use  the  two  hands  in  dissimilar  manners  (as, 
for  instance,  in  the  child's  feat  of  rubbing  the  head  with  a  circular 
motion  of  one  hand,  and  patting  the  abdomen  with  the  other), 
keen  concentration  of  attention  being  required  to  prevent  the  sec- 
ond hand  imitating  the  motions  of  the  first.  So,  too,  there  are  as- 
sociated sensations  which  will  occur  to  every  one. 

The  nerve-force,  which  has  been  frequently  mentioned,  is  not 
identical  with  any  other  known  force.  It  is  not  electricity.  It  is 
transmitted  along  the  nerve-fibres  at  a  definite  rate,  which  varies 
under  certain  circumstances,  but  which  is  relatively  to  the  "im- 
ponderable forces  quite  a  slow  one.  This  rate,  both  in  motor  and 
sensory  fibres,  is  about  one  hundred  and  eleven  feet  per  second. 


Figure  87. — Section  of  the  spinal  cord  at  the  cervical 
region,  with  the  roots  of  the  spinal  nerves  :  A,  a  front 
view,  the  anterior  root  of  the  right  side  being  divided. 
B,  view  of  right  side:  1,  anterior  median  fissure;  2,  pos- 
terior median  fissure  ;  3,  4,  depressions  where  the  roots 
of  the  nerves  make  their  exit;  5,  anterior  roots  passing 
the  ganglion ;  6,  posterior  root  passing  into  the  ganglion 
of  gray  matter ;  7,  the  united  or  compound  nerve ;  7', 
posterior  primary  branch,  having  fibres  from  each  root. 
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The  Brain 


Is  protected  by  three  membranes  having  the  same  names  as  those 
of  the  spinal  cord.  The  outer  one,  the  dura  mater,  is  strong  and 
fibrous,  and  clings  to  the  inner  surface  of  the  skull.  It  also  sends 
down  strong  prolongations  between  the  hemispheres,  and  between 
the  cerebrum  and  cerebellum.  The  arachnoid  is  a  serous  mem- 
brane, and  the  inner, 
the  pia  mater,  is  a  light 
connective  tissue  large- 
ly filled  with  blood-ves- 
sels. 

The  brain  is  divided 
into  four  principal  parts: 
the  cerebrum,  or  the 
hemispheres  ;  the  cere- 
heUnm,  or  the  little 
brain  ;  the  po??s  Varolii 
(bridge  of  Varolius),  and 
the  mechdla  oblongata. 
or  oblong  marrow. 

The  entire  brain 
weighs  on  an  average 
494-  ounces  for  males, 
and  44  ounces  for  fe- 
males. The  largest  male 
brain  recorded  weighed 
G5  ounces  ;  the  largest 
female  brain  5G  ounces. 
The  size  of  the  brain 
bears  some  general  re- 
lation to  the  intellectual 
power  of  the  person, 
but  this  rule  is  subject  to  constant  exceptions. 

The  hemispheres  make  up  the  greater  portion  of  the  brain,  and 
are  divided  by  a  deep  cleft  running  from  before  backward.  The 
upper  surface  is  rounded,  following  the  contour  of  the  skull ;  the 
base  is  irregularly  flattened,  and  the  surfaces  divided  by  the  fis- 
sure are  flat.  The  surfaces,  moreover,  are  irregular  by  reason  of 
the  convolutions.  The  surface  of  the  convolutions  is  composed  of 
gray  matter,  and  the  interior  of  white  nervous  substance.  The 
folding  in  of  the  convolutions  very  much  increases  the  amount  of 
gray  matter.    The  depth  and  size  of  the  convolutions  bear  a  gen- 


PlGURE  88.- — Base  of  the  brain  :  A,  anterior  lobo  of  the 
cerebrum  ;  B,  fissure  of  Sylvius  separating  it  from  the  mid- 
dle lobe  (C) ;  D,  the  longitudinal  fissure ;  E,  medulla  oblon- 
gata ;  P,  pituitary  body ;  G,  pons  Varolii ;  H,  the  optic  com- 
missure ;  K,  the  optic  tract ;  L,  bulb  of  the  olfactory  nerve  ; 
M,  corpus  callosum  ;  N,  N,  under  surface  of  the  cerebellum  ; 
O,  O,  crura  cerebri.  The  numbers  indicate  the  roots  of  the 
nine  pairs  of  cranial  nerves. 
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Figure  89. — The  columns  of  the  medulla  oblongata  and 
their  connection  with  the  cerebellum  and  cerebrum  :  1,  cere- 
brum ;  2,  fibres  of  the  medulla  oblongata  radiating  to  the  outer 
surface  of  the  cerebrum ;  3,  crus  cerebri ;  4,  striated  body ;  5, 
optic  thalamus ;  6,  cerebellum  ;  8,  pons  Varolii ;  9,  anterior  pyra- 
mid ;  10,  restiform  body;  11,  olivary  body;  12,  corpus  quadri- 
gemina. 


eral  relation  to  the  intellectual  power  and  activity  of  the  individ- 
ual. The  hemispheres  are  neither  sensitive  nor  irritable  ;  that  is, 
irritation  of  them  excites  neither  pain  nor  muscular  movements. 

Within  them,  how- 
ever, some  motor  cen- 
tres have  been  distin- 
guished. The  brain 
is  the  organ  of  the 
mind.  If  it  is  re- 
moved from  an  ani- 
mal a  condition  of  in- 
tense stupor  results. 
In  idiots  the  brain  is 
exceedingly  small. 
Recent  observations 
of  disease  of  the 
brain,  accompanied 
by  loss  of  speech, 
have  led  to  the  con- 
sidering of  the  third 
frontal  convolution 
on  the  left  side  as  the 
probable  seat  of  the  faculty  of  speech.  Beyond  this  the  location 
of  given  mental  faculties,  as  is  pretended  by  phrenologists,  in  given 
parts  of  the  brain,  has  no  physiological  foundation  whatever. 

The  cerehellum,  or  little  brain,  lies  beneath  the  posterior  part  of 
the  brain.  Its  weight  is  about  one-eighth  of  that  of  the  hemi- 
spheres. It  is  composed  of  gray  and  white  matter,  the  gray  ex- 
ternal. Instead  of  convolutions  this  surface  is  marked  by  furrows 
lying  closely  together,  and  following  a  curved  direction.  The  cere- 
bellum is  also  divided  into  two  hemispheres.  It  is  not  sensitive 
and  is  not  irritable.  Its  function,  so  far  as  we  know,  is  to  co-ordi- 
nate and  regulate  muscular  movements.  It  has  been  thought,  too, 
to  have  some  relation  with  the  generative  instinct ;  but  this  is  not 
established. 

The  pons  Varolii  (or  tuber  annulare)  connects  the  hemispheres 
above  with  the  cerebellum  behind  and  the  medulla  below.  The 
functions  of  the  pons,  so  far  as  they  are  yet  made  out,  are  the 
originating  of  the  stimulus  of  some  voluntary  movements,  inde- 
pendently of  the  hemispheres,  and  probably  it  likewise  regulates 
the  automatic  voluntary  movements  of  standing,  walking,  etc. 
The  tuber  annulare,  moreover,  recognizes  impressions  of  pain  even 
after  the  removal  of  the  cerebrum.  Such  impressions  are  ordina- 
rily transmitted  to  the  hemispheres  and  then  remembered.  Every 
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surgeon  is  familiar  with  violent  expressions  of  pain  from  patients 
under  the  influence  of  an  anaesthetic  who  yet  have  no  recollection 
of  the  pain  when  the  anaesthesia  has  passed  away.  It  is  thought 
that  such  manifestations  are  due  to  the  action  of  the  ganglion  of 
the  pons. 

Just  below  the  pons,  and  at  the  top  of  the  spinal  cord,  lies  the 
medulla  oblongata.  In  the  medulla  are  a  number  of  collections  of 
gray  matter.  Those  in  the  lateral  tracts  have  the  exceedingly  im- 
portant function  of  presiding  over  the  respiratory  sense.  If  these 
be  broken  up,  as  is  sometimes  done  in  physiological  experiments, 


with  an  instrument  similar  to  a  brad-awl,  the  animal  instantly 
ceases  to  breathe.  He  dies — not  from  asphyxia,  as  he  would  if  de- 
prived of  air  by  tying  his  windpipe,  but  simply  because  he  no 
longer  recognizes  the  need  of  air,  and  makes  no  effort  to  gain  it. 

[It  is  the  injury  of  this  part  that  is  aimed  at  in  executions  by 
hanging,  the  mechanism  by  which  it  is  brought  about  having 
already  been  described  in  the  Section  relating  to  the  Bones  of  the 
Vertebral  Column.] 

There  are  in  the  brain  certain  other  centres,  the  functions  of 
which  are  in  some  degree  known.  Thus,  the  corpora  striata  have 
a  crossed  action  upon  muscular  movement — that  is,  the  centre  on 
one  side  acts  upon  the  opposite  side  of  the  body.  The  optic  thala- 
mi  perform  a  similar  office.  The  tuhercida  quadrigemina,  some- 
times called  the  optic  lobes,  preside  over  the  sense  of  sight.  Their 


Figure  90. — Diagram  of  the  cranial  nerves  on  the  left  side. 
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action  is  likewise  crossed.  The  general  course  of  the  fibres  from 
the  tubercles  to  the  eyes  is  crossed,  but  some  fibres  go  to  the  same 
side,  a  few  connect  the  two  tubercles,  and  a  few  the  two  eyes. 


The  nerves  that  pass  out  of  the  cavity  of  the  cranium  are  called 
the  cranial  nerves.  They  are  classified  according  to  the  position  of 
their  exit  from  the  skull,  counting  from  before  backward.  There 


Figure  91. — Distribution  of  the  seventh  cranial  nerve  on  the  right  side  of  the  face,  head  and 
neck. 


are,  thus  counted,  nine  pairs,  a  pair  being  made  up  of  the  nerves 
on  the  two  sides  of  the  head.    They  are  : 

First  iKiir. — Olfactory,  special  nerve  of  smell. 

Second  pair. — Optic,  special  nerve  of  sight. 

Tliird  pair. — The  common  flerve  of  the  eye  which  supplies  all 
the  muscles  of  the  eye,  except  two. 

Fourth  pa??-.— The  pathetic  nerve  going  to  the  superior  oblique 
muscles  of  the  eyes. 

Fifth  pair. — A  small  motor  root  going  to  muscles  of  mastica- 
tion, and  a  large  sensitive  root — the  general  nerve  of  sensibility  of 
the  face. 

Sixth  pair. — External  nerves  of  the  eye.  They  turn  the  eyes 
outward. 

Seventh  pair. — The  "  soft  part"  is  the  special  nerve  of  hearing  ; 


Nerves  of  the  Head. 
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the  "  hard  part"  (the  facial),  is  the  motor  nerve  of  the  superficial 
muscles  of  the  face — the  nerve  of  expression  therefore. 

Eiijlith  pair. — Three  mixed  nerves,  the  glosso-pharyngeal,  the 
pneuniogastric  or  par  vagum,  and  the  spinal  accessory.  The 


4  'i  /  J 


Figure  93. — The  pneumogastric  nerve  and  its  branches. 


glosso-pharyngeal  and  a  small  branch  from  the  facial  form  the 
nerve  of  taste. 

The  pneumogastric  is  very  v^idely  distributed,  and  is  con- 
cerned in  the  acts  of  SM^allowing.  It  controls  the  movement  of  the 
larynx  in  breathing,  acts  as  a  regulator  of  the  motions  of  the  heart 
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and  the  respiratory  movements,  and  controls  the  motion  of  the 
stomach  in  digestion. 

The  ninth  pair  is  the  subungual,  a  motor  nerve  of  the  tongue. 


The  Spinal  Nerves. 


The  origin  of  the  spinal  nerves  has  been  already  spoken  of. 
[See  Fig.  87.] 

The  anterior  roots  of  the  upper  four  nerves  of  the  neck  are  con- 
nected to  form  the  cervical  plexus.  The 
branches  of  this  plexus  are  quite  numerous, 
the  most  important  of  which  is  probably  the 
phrenic  nerve,  which  is  the  motor  nerve  of  the 
diaphragm,  and  is  hence  the  chief  nerve  of 
respiration.  The  anterior  branches  of  the 
fifth,  sixth,  and  seventh  nerves  of  the  neck 
unite,  those  of  the  eighth  cervical  and  first 
dorsal  unite.  The  two  large  nerves  thus 
formed  throw  off  fibres  to  unite  and  form  a 
third  cord  called  the  posterior.  This  arrange- 
ment of  nerves  is  called  the  brachial  plexus. 
In  the  middle  of  the  arm-pit  the  three  cords 
lie  to  the  inner  and  outer  sides  of  and  behind 
the  axillary  artery,  and  at  the  lower  part  of 
the  arm-pit  they  break  up  into  the  nerves  of 
the  upper  extremity.  The  three  largest 
branches  are  the  ulnar,  the  median  and  the 
musculo-spiral.  The  ulnar  (from  the  inner 
cord)  passes  down  the  inner  side  of  the  arm, 
just  inside  the  "funny  bone,"  and  so  down- 
ward, and  ultimately  supplies  the  little  finger 
and  adjoining  surface  of  the  ring-finger. 

The  median,  arising  by  branches  from  the 
inner  and  outer  cords,  accompanies  the  bra- 
chial artery  to  the  elbow,  thence  down  the 
middle  of  the  forearm,  and  supplies  the  thumb 
and  those  fingers  not  supplied  by  the  ulnar. 

The  musculo-spiral  supplies  the  back  of  the 
arm  and  forearm.    All  of  these  nerves  supply 
both  muscles  and  skin. 
In  the  dorsal  region  are  given  off  on  each  side  twelve  dorsal 
nerves.  The  posterior  branches  supply  the  muscles  and  integument 
of  the  back.    The  anterior  branches  run  between  the  ribs  and  are 
called  the  intercostal  nerves. 


Figure  93. — Diagram  of 
the  brain  and  spinal  nerves, 
as  seen  from  the  right  side. 
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In  the  lumbar  region  are  given  off  five  nerves,  their  posterior 
branches,  like  the  preceding  nerves,  going  to  the  back.  The  an- 
terior branches  unite  to  form  a  plexus,  which  sends  branches  to 


FiGUKE  94. — Anterior  view  of  the  distribution  of  some  of  the  dorsal  nerves :  1,  the  median 
and  other  nerves  of  the  brachial  plexus  ;  2,  3,  nerves  going  to  the  arm ;  4,  intercostal  nerves ; 
5,  branches  going  to  the  skin. 

the  walls  of  the  abdomen,  to  the  genitals,  and  to  the  lower  ex- 
tremity. By  far  the  largest  branch  is  the  anterior  crural  nerve, 
which  passes  into  the  thigh  a  little  to  the  outer  side  of  the  femoral 
artery.  It  supplies  the  front  and  inner  side  of  the  thigh,  leg, 
and  foot. 

There  are  five  sacral  nerves,  a  part  of  which  go  to  form  the 
sacral  plexus.  The  most  important  branch  of  this  plexus  is  the 
great  sciatic  nerve,  which  escapes  from  the  pelvis  just  to  the  out- 
side of  the  seat-bone,  and  runs  down  the  middle  of  the  back  of  the 
thigh  and  leg,  and  is  finally  distributed  to  the  sole  of  the  foot. 
Just  above  the  knee  the  sciatic  divides,  sending  a  branch  called 
the  peroneal  to  the  outer  side  of  the  leg.  The  other  branch,  prac- 
tically a  continuation  of  the  main  trunk,  is  called  the  internal  pop- 
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liteal  nerve,  which  below  the  pophteus  muscle  again  changes  its 
name  to  the  posterior  tibial  nerve.  Its  branches  in  the  sole  are 
the  internal  and  external  plantar  nerves. 

Besides  the  nerves  and  centres  included  in  the  cerebro-spinal 
system,  there  is  another  system  throughout  the  body,  called 


This  is  made  up  of  ganglia  and  fibres,  the  latter  being,  to  speak 
in  a  general  way,  distributed  to  the  mucous  membranes,  to  the  un- 
striped  muscles,  and  to  the  vessels.    The  ganglia  of  this  system  are 


found  in  the  head,  neck,  chest,  and  abdomen.  They  are  arranged 
in  pairs,  except  at  the  extremity  of  the  spinal  column,  where  there 
is  but  one.  These  ganglia  are  connected  by  fibres  to  each  other, 
and  to  nerves  of  the  cerebro-spinal  system.  Besides  they  send  off 
fibres  which  make  intricate  plexuses  about  blood-vessels,  viscera, 
etc.  Owing  to  the  intermingling  of  sympathetic  and  cerebro-spi- 
nal fibres  in  very  many  nerves,  the  problem  of  determining  the 
exact  functions  of  such  nerves  becomes  more  difficult.  The  car- 
diac plexus  is  such  an  instance.  Behind  the  stomach  lies  the  solar 
plexus,  which  is  composed  of  the  two  semilunar  ganglia  with  nerves. 
This  plexus  is  so  important  as  to  have  been  sometimes  called  the 
"  abdominal  brain."  It  gives  rise  to  a  large  number  of  other  plex- 
uses.   The  functions  of  the  sympathetic  system  are  after  all  but 


The  Sympathetic  System. 


Figure  05. — Nerve-cells  and  fibres  forming  a  ganglion. 
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little  understood.  It  seems  to  preside  over  such  actions  as  proceed 
slowly,  involuntarily,  and  in  some  way  to  modify  or  control  the 
processes  of  nutrition. 

Further  details  regarding  the  nervous  system  will  be  given  in 
the  articles  upon  the  diseases  of  its  different  parts. 

The  anatomy  of  the  organs  of  the  special  senses  will  be  consid- 
ered in  the  articles  upon  the  diseases  of  those  organs. 


THE  DIGESTIVE  APPARATUS 

Consists  of  an  alimentary  canal  and  various  accessory  organs. 
The  alimentary  canal  is  a  mus- 
cular tube  lined  with  mucous 
membrane,  extending  from  the 
mouth  to  the  anus.  Its  length  is 
about  thirty  feet,  and  its  differ- 
ent parts  bear  different  names, 
viz. :  the  mouth,  the  pharynx, 
the  oesophagus  or  gullet,  the 
stomach,  and  the  small  and  large 
intestines.  The  accessory  or- 
gans are  the  teeth,  salivary 
glands,  the  liver,  and  pancreas, 


Mouth. 

The  mouth  has  an  oval-shaped 
cavity  when  open,  and  has  very 
little  cavity  when  closed.  Above 
it  is  bounded  by  the  palate,  which 
separates  it  from  the  nasal  cav- 
ity. Its  sides  are  formed  by  the 
cheeks,  and  behind  its  boundary 
is  the  soft  palate.  Its  lining  con- 
tains many  mucous  glands,  and  '^''^'^  extremity    11,"  pyloric  extremity  of  the 

1       1,1  1    1  »  .     stomach;  1:3,  gall-bladder ;  14,  pyloric  muscle ; 

m  health  its  whole  surface  is  is,  HJ,  17,  duodenum;  19,  duct  of  the  gall- 
nnitp  mnidf  TIia  TYimitVi  Ko  bladder;  20,  duct  of  the  liver ;  21,  common  duct 
quire  mOlSI.  ±ne  mOUtn  be-  through  which  the  Wle  enters  the  intestine; 
comes  continuous  with  the  next  of  the  common  duct ;  23,  duct  of  the 

J.    .   .  ,  .  pancreas;  25,  jejunum;  26,  ileum;  27,  lower 

division,  the  pharynx,  when  the  end  of  small  intestine  ;  28,  ilio-C2ecal  valve  ;  29, 
„_j?j.     -r-olo+Q     TO     T-m't.^^      r^v,^    +1       cojcum ;  aO,  pouch  of  the  caecum;  31,  worm- 

boii   paiate   is  raisea,  ana  tne  like  appendix ;  32,  ascending  colon ,  33,  trans- 
epiglottis   depressed  as  in  swal-  verse  colon ;  34,  descending  colon ;  35,  sigmoid 
*■     .                  ^  flexure  or  fe-shaped  flexure  ot  the  colon ,  3b, 
lowing.  rectum  ;  37,  anus. 

In  the  mouth,  the  food  is  mechanically  divided  by  the  teeth 


Figure  96. — Diagram  of  the  digestive  ap- 
paratus:  6,  oesophagus;  9,  stomach;  10,  car- 
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(see  Chapter  on  the  Mouth)  and  mixed  with  the  saliva  by  the  mo- 
tion of  the  jaw  and  tongue.  The  saliva  comes  from  a  considera- 
ble number  of  glands, 
but  those  ordinarily 
called  the  salivary 
glands  are  the  paro- 
tid, submaxillary,  and 
the  sublingual.  The 
parotid  is  the  largest. 
It  is  situated  below 
and  in  front  of  the 
ear ;  its  duct,  called 
Steno's  duct,  empties 
into  the  mouth  oppo- 
site the  second  molar 
of  the  upper  jaw.  Its 
secretion  is  thin  and 
is  more  abundant  dur- 
ing the  act  of  chew- 
ing and  also  when 
some  sapid  substance 
is  in  the  mouth.  Its 
office  is  largely  to  me- 
chanically reduce  the 
food  to  a  proper  con- 
sistency for  swallow- 
ing. The  submaxil- 
lary gland  lies  be- 
neath the  jaw  and 
secretes  a  thick  liquid 
most  abundant  when 
sapid  substances  are 
present.  The  sublin- 
gual gland  lies  beneath  the  tongue,  and  its  secretion  is  yet  more 
viscid  than  the  last.  It  is  estimated  that  the  entire  amount  of 
saliva  secreted  daily  is  nearly  three  avoirdupois  pounds.  The  pres- 
ence in  the  mouth  of  an  irritant,  as,  for  instance,  tobacco, 
may  greatly  increase  this  amount.  (See,  also.  Chapter  on  the 
Mouth.) 

The  tongue  is  the  organ  of  the  sense  of  taste.  Its  structure 
being  largely  muscular,  gives  it  considerable  freedom  of  move- 
ment. Its  surface  is  covered  by  a  mucous  membrane  similar  in 
its  structure  to  the  skin.  The  roughness  of  the  tongue  is  due  to 
little  eminences  called  papillae.   In  certain  of  these  papillae,  namely, 


Figure  97. — Diagi-am  showing  the  position  and  size  of  the 
parotid  and  submaxillary  glands  (two-tifths  the  natural  size)  : 
p,  the  larger  part  of  the  parotid  gland  ;  ^)',  the  small  part 
which  lies  alongside  the  duct  on  the  masseter  muscle ;  d,  the 
duct  of  Steno  before  it  perforates  the  buccinator  muscle; 
u,  transverse  facial  artery  ;  w,  ii,  branches  of  the  facial  nerve 
emerging  from  below  the  gland ;  the  facial  artery  passing  out 
of  a  groove  in  the  submaxillary  gland  and  ascending  on  the 
face ;  s,  M,  superficial  larger  portion  of  the  submaxillary  gland 
lying  over  the  posterior  part  of  the  mylo-hyoid  muscle. 
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the  large  ones  near  the  root  of  the  tongue  (see/,  in  figure),  and 
those  wliich  the  eye  detects  scattered  over  the  surface  of  the  tongue, 
is  believed  to  reside  the  sense  of 
taste. 

CEsophagus  or  Gullet. 

When  the  food  has  been  prop- 
erly prepared  for  swallowing  by 
the  process  of  mastication,  it  is 
thrust  by  the  tongue  back  to  the 
soft  palate.  So  much  is  voluntary  ; 
but  when  the  bolus  of  food  has 
passed  the  soft  palate,  an  involun- 
tary and  sudden  action  of  the  mus- 
cles takes  place :  the  larynx  is 
drawn  up  and  is  covered  by  the 
base  of  the  tongue,  which  has  been 
pushed  backward  in  the  act  of  car- 
rying the  food.  The  epiglottis  is 
scarcely  needed  to  protect  the  lar- 
ynx from  solid  food,  but  without  it 
liquids  are  likely  to  enter  the  air- 
passages.  At  the  same  time  the 
muscles  of  the  pharynx  contract 

from  above  downward,  and  force   lae  at  the  base  of  the  tongue  •'     tip  o'f  the 

the  bolus  through  the  pharynx  to 

the  cesophagus  or  gullet.  The  passage  of  liquids  upward  into 
the  posterior  nares  is  prevented  by  the  drawing  upward  and 
backward  of  the  soft  palate,  until  it  is  met  by  the  upper  con- 
strictor muscle  of  the  pharynx.  If,  while  liquid  is  in  the  pharynx, 
the  tension  of  the  muscles  is  let  up,  as  in  an  attempt  to  speak  or 
in  sudden  laughter,  the  liquid  will  probably  be  driven  into  the 
posterior  nares  and  out  through  the  nostrils — an  accident  often  seen 
among  children  at  table.  If  the  muscles  of  this  region  be  para- 
lyzed, as,  for  instance,  after  diphtheria,  such  accidents  are  of  con- 
stant occurrence.  The  gullet,  being  a  muscular  tube,  carries  the 
food  onward  to  the  stomach. 

Stomach. 

This  is  a  large  pouch-like  organ  which  has  three  coats  :  the 
outer  or  peritoneal  coat,  the  muscular  coat,  and  the  mucous  or 
internal  coat.    The  muscular  coat  has  longitudinal  and  circular 
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Figure  99. — The  liver  I,  and  the  stomach  s,  have  been  turned 
upward  to  show  the  pylorus  duodenum  (/,  gall-bladder  (],  com- 
mon bile-ducty,  pancreas  A,     and  spleen  /'. 


fibres  ;  the  mucous  membrane  is  soft  and  velvety,  with  polygonal 
depressions  called  the  "pits  of  the  stomach."    Into  these  pits  empty 

a  multitude  of  small 
glands.  Near  the 
lower  end  of  the 
stomach  these  glands 
secrete  mucus,  but 
elsewhere  they  se- 
crete the  gastric 
juice,  a  very  impor- 
tant agent  in  diges- 
tion. These  gland- 
ular organs,  called 
the  follicles,  also 
have  the  power  of 
rapidly  absorbing  li- 
quid from  the  stom- 
ach. The  gastric 
juice  contains,  besides  several  chlorides  and  phosphates,  and  per- 
haps some  free  acid,  a  peculiar  organic  element  called  pepsine, 
which  is  a  powerful  digestive  agent.  The  action  of  this  juice  upon 
meats  is  to  dissolve  the  connective  tissue  and  the  sarcolemma,  and 
to  break  up  the  bundles  of  muscular  substance.  It  changes  albu- 
men into  a  similar  substance  called  albuminose  or  albumen-pep- 
tone. Casein  undergoes 
a  similar  change  into 
casein-peptone.  Fats  are 
not  digested  in  the  stom- 
ach, but  solid  animal 
fats  are  there  set  free 
by  the  digestion  of  the 
vesicles  holding  the  fat, 
Sugar  is  slowly  changed 
to  grape-sugar,  which 
is  assimilable.  Starchy 
foods  are  not  changed  in 

the  stomach.  Figure  100. — Glands  of  the  stomach. 

When  food  has  been  taken  into  the  stomach,  that  organ  goes 
through  certain  characteristic  movements  to  facilitate  the  mixing 
of  its  contents  with  the  gastric  juice.  Both  the  inlet  and  outlet  of 
the  stomach  are  closed  by  the  contraction  of  muscular  fibres.  Near 
the  pyloric  (right)  end  a  particularly  marked  muscular  contraction 
separates  the  stomach,  so  to  speak,  into  a  greater  and  lesser  pouch. 
The  food,  coming  into  the  stomach,  passes  to  the  right  around  the 
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greater  curvature  of  the  stomach  mto  the  smaller  pouch,  and  if 
not  yet  sufficiently  softened  for  passing  into  the  intestines,  it 
passes  back  again  along  the  upper  border  of  the  stomach  to  again 
make  its  round.  The  time  of  ordinary  stomach-digestion  varies 
with  individuals  as  well  as  with  the  character  and  amount  of  food 
taken.  The  average  time  for  the  digestion  of  a  mixed  meal  would 
be  between  two  and  four  hours.  During  this  process  a  large  quan- 
tity of  gastric  juice  is  poured  out :  the 
entire  amount  for  a  day  is  believed  to 
be  about  fourteen  pints.  But  this  is 
not  a  drain  upon  the  system,  since  it  is 
as  constantly  being  reabsorbed.  Very 
much  of  the  digestible  part  of  our  food, 
having  been  dissolved,  is  absorbed  im- 
mediately from  the  stomach  by  the 
blood-vessels.  Such  parts  as  are  not 
absorbed  by  the  stomach,  the  fatty, 
starchy,  and  saccharine  matters,  refuse 
matters,  etc.,  pass  through  the  pyloric 
orifice  into  the  small  intestine. 

Small  Intestine, 


The  small  intestine  is  a  tube  from 
fifteen  to  twenty  feet  in  length,  and 
about  an  inch  and  one-quarter  in  diam- 
eter. It  is  kept  somewhat  in  position 
by  a  double  fold  of  peritoneum,  called 
the  mesentery.  As  the  mesentery  is 
three  or  four  inches  wide,  considerable 
freedom  of  movement  is  permitted  to 
the  intestine  at  its  upper  extremity, 
adjoining  the  pyloric  orifice  of  the 
stomach,  and  at  the  lower  extremity 
where  it  empties  into  the  large  intes- 
tine ;  the  remainder  has  much  less  free- 
dom of  movernent.  The  intestine  is 
divided,  in  description,  into  the  duode- 
num, the  jejunum,  and  the  ileum.  The 
duodenum,  so  called  because  its  length 
is  about  equal  to  twelve  fingers'  breadth,  is  the  part  immediately  ad- 
joining the  pylorus.  The  jejimum  lies  next,  including  the  upper  two- 
fifths  of  the  intestine,  the  lower  three-fifths  being  the  ileum.  There 
is  no  especial  point  of  division  between  the  latter  two  portions. 


Figure  101. — Diagram  showing  the 
folds  of  the  pevitoneum  lining  the  ab- 
domen and  covering  its  contents  ;  the 
relations  of  tlie  principal  organs  in  the 
abdomen  and  pelvis  :  /,  liver ;  .s,  stom- 
ach ;  o,  omentum ;  c,  colon ;  in,  me- 
sentery ;  i,  intestine  ;  peritoneum  ; 
r,  rectum ;  u,  iiterus ;  i",  bladder. 
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The  intestine  has  three  coats,  the  external,  serous,  or  peritoneal; 
the  middle,  muscular  ;  the  internal  or  mucous. 

The  mucous  coat  is  velvety  and  thickest  at  the  upper  extremity, 
gradually  thinning  downward.  It  is  marked,  especially  in  the  up- 
per part,  by  transverse  folds,  which  from  their  moving  to  and  fro 
have  obtained  the  name  of  "valvulse  conniventes"  (the  little  wink- 
ing valves) ;  these  increase  the  extent  of  the  mucous  surface. 
Beneath  the  mucous  membrane  of  the  duodenum  are  glands  shaped 
like  a  bunch  of  grapes,  called  the  glands  of  Brunner.  Throughout 

the  large  and  small  intestine 
are  tubules  called  the  follicles 
of  Lieberkiihn.  The  velvety 
appearance  of  the  intestinal 
mucous  membrane  is  due  to 
the  immense  number  of  small 
projections,  called  villi.  These 
are  more  abundant  in  some 
places  than  in  others,  but  the 
average  is  estimated  at  7,200 
per  square  inch,  or  about  10,- 
125,000  in  the  entire  small  in- 
testine. Each  villus  is  an  ele- 
vation of  the  mucous  mem- 
brane, containing  an  artery 
and  vein  and  a  capillary  net- 
work. Besides  there  are  found 
in  the  lower  part  of  the  bowel 
glands,  called  the  "solitary 
glands,"  and  collections  of  the 
same  glands,  called  "Beyer's 
patches." 

The  glands  of  Brunner,  the 
patches  of  Beyer,  and  above  all, 
the  follicles  of  Lieberkiihn,  secrete  the  liquid  known  as  the  intes- 
tinal juice.  Of  the  nature  and  action  of  this  intestinal  juice  less  is 
known  than  of  the  other  digestive  secretions.  It  continues  the 
changes  of  starch  into  sugar,  and  the  digestion  of  albuminoid  sub- 
stances begun  higher  up  in  the  alimentary  canal. 

Into  the  duodenum  empty  the  ducts  of  two  important  digestive 
glands.    The  pancreas,  or  sweet-bread,  and  the  liver. 

Pancreas,  or  Sweet-Bread. 

The  x:)ancreas  in  man  is  about  seven  inches  long,  by  one  and 
a  half  wide  at  its  largest  part,  which  is  attached  to  the  duode- 


FlGUKE  102. — Vertical  section  of  tiie  intestinal 
mucous  membrane  of  the  rabbit ;  magnified  150 
diameters.  Two  villi  are  represented,  in  one  of 
which  the  dilated  lacteal  alone  is  shown ;  in  the 
other  the  lacteal  and  blood-vessel  are  both  given  ; 
the  former  being  white,  the  latter  dark.  The  sec- 
tion is  carried  through  the  tubular  glands  into  the 
tissue  lying  beneath  the  mucous  membrane:  a,  the 
lacteal  vessel ;  6,  capillary  blood-vessel ;  f ,  a 
small  artery  ;  rf,  a  vein ;  e,  epithelium ;  f,  sub- 
stance of  a  villus;  g,  tubular  glands  of  Lieber- 
kiihn ;  t,  submucous  tissue. 

A,  some  of  the  glands  of  Lieberkiihn,  cut  across 
and  more  highly  magnified. 
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num.  It  extends  across  the  back  of  the  abdominal  cavity  nearly  to 
the  spleen.  Its  duct  enters  the  back  of  the  duodenum  by  an  open- 
ing common  to  it  and  the  common  duct  from  the  liver  and  gall- 
bladder.   (See  Fig.  90.) 

The  secretion  of  the  pancreas  (pancreatic  juice)  is  alkaline,  and 
has  from  seven  to  nine  parts  in  a  hundred  of  a  peculiar  organic 
substance,  called  pancreatine.  This  juice  is  the  chief  agent  in  the 
digestion  of  fats,  reducing  them  to  a  fine  permanent  emulsion  like 
milk.  Starch,  as  it  is  generally  taken  in  cooked  forms,  in  which 
the  starch  has  already  been  acted  upon  by  water,  or  hydrated, 
is  partly  changed  to  glucose  by  the  saliva  mixed  with  it  ;  this 
change  is  much  more  rapidly  carried  on  by  the  pancreatic  juice, 
with  some  assistance  from  the  intestinal  juice  ;  the  pancreatic 
juice,  however,  is  the  most  active  agent.  It  also  has  a  similarly 
prominent  office  in  the  digestion  of  sugar ;  still  farther,  it  com- 
pletes the  digestion  of  albuminoid  substances  begun  in  the  stomach. 


Liver, 


The  liver  is  the  largest  gland  in  the  body,  having  an  average 
weight  of  four  and  a  half  pounds.  It  is  situated  just  below  the 
diaphragm  on  the  right  side 
(see  Fig.  105).  The  upper 
surface  of  the  liver  is  con- 
vex, and  is  divided  into  the 
right  and  left  lobes,  the  for- 
mer being  much  the  larger. 
The  under  surface  is  con- 
cave, and  in  relation  to  the 
stomach  and  duodenum. 
On  this  surface,  between 
the  right  and  left  lobes,  are 
two  smaller  ones  lying  be- 
fore and  behind.  Between 
these  lobes  is  the  transverse 
or  portal  fissure.  Into  this 
enter  the  portal  vein,  the 
hepatic  artery,  and  nerves, 
the  hepatic  duct  and  lymphatics.  The  liver 
peritoneum  and  its  own  proper  coat,  which 
The  substance  of  the  liver  is  made  up  of  lobules 
inch  in  diameter  ;  between  these  are  spaces  in  which  ramify  ves- 
sels, nerves,  and  the  branches  of  the  duct  of  the  liver  (hepatic 
duct).    The  vessels,  etc.,  entering  at  the  portal  fissure  are  covered 


PiGUKE  103. — The  liver  seen  from  its  under  side :  1, 
right  lobe;  3,  left  lobe;  3,  4,  longitudinal  fissure;  5, 
transverse  fissure ;  6,  lobus  quadratus ;  7,  lobus  Spi- 
gelii ;  9,  notch  occupied  by  the  vena  cava ;  10,  gall- 
bladder. 


is  covered  by  the 
is  thin  but  strong. 


about  4-^  of  an 
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by  a  fibrous  sheath,  called  Giisson's  capsule,  and  this  breaks  up 
between  the  lobules.  The  hepatic  artery  reaches  the  spaces  be- 
tween the  lobules  ;  the  portal  vein  likewise  breaks  up  into  mi- 
nute */i^er-lobular  veins.  Some  veins  penetrate  the  lobules,  and 
there  form  a  plexus.  In  each  lobule  the  blood  is  collected  from 
this  plexus  into  a  central  iiitra-lohular  vein,  the  intra-lobular  veins 
unite  into  larger  ones,  which  finally  form  the  hepatic  vein.  The 
lobules  are  composed  of  liver-cells,  between  which  are  capillary 
blood-vessels,  and  also  fine  canals  or  spaces  which  communicate 


Figure  104 — Diagrams  showing  the  arrangement  of  blood-vessels  and  bile-ducts  within  and 
between  the  lobules  of  the  liver.  Twenty  times  the  natural  size.  }}p,  inter-lobular  branches  of 
portal  veins  ;  I  I,  intra-lobular  branches  ;  h,  commencement  of  hepatic  vein  ;  d  d,  commence- 
ment of  the  hepatic  duct. 


with  the  branches  of  the  hepatic  duct  between  the  lobules.  The 
ducts  make  a  remarkable  net-work  throughout  the  liver,  and  unite 
to  form  two  principal  trunks,  one  from  the  right  and  one  from 
the  left  lobe,  and  the  junction  of  these  last  forms  the  hepatic  duct. 
After  running  about  an  inch  and  a  half,  it  unites  with  the  duct  of 
the  gall-bladder  to  form  the  common  duct,  which  empties  into  the 
duodenum. 

The  gall-hladder  is  a  pear-shaped  bag  lying  beneath  the  liver 
about  midway  of  its  length,  and  near  its  anterior  margin.  It  is 
simply  a  reservoir  for  bile. 

The  quantity  of  bile  secreted  in  twenty -four  hours  is  estimated 
at  about  two  and  a  half  pounds.  Its  flow  varies  in  rapidity,  being 
greatest  between  two  and  eight  hours  after  eating,  it  then  falls 
off  again.  The  bile  stored  in  the  gall-bladder  is  collected  during 
fasting,  and  during  digestion  it  is  discharged  into  the  duodenum. 

The  bile  is  variable  in  color,  being  within  the  limits  of  health 
from  a  yellowish-green  to  a  reddish-brown.  It  is  viscid  and  alka- 
line. Besides  the  coloring  matter,  it  contains  two  salts  peculiar  to 
it,  viz. :  the  taurocholate  and  glycocholate  of  soda. 

The  function  of  the  bile  is  obscure.  So  far  as  is  known  it  is  not 
a  digestive  fluid,  that  is,  it  is  not  concerned  in  the  digestion  of  any 
kind  of  food,  yet  if  it  be  not  introduced  into  the  intestinal  canal 
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(as  when  the  liver  is  extensively  diseased,  or  when  the  entire 
quantity  of  bile  is  brought  by  an  artificial  opening  externally  to 
the  body  in  animals),  the  person  or  animal  dies  of  inanition.  It 
stimulates  the  peristaltic  action  of  the  bowels,  but  the  latter  is  not 
entirely  dependent  upon  the  jjresence  of  bile  in  the  intestines. 

The  bile  is  also  considered  as  possessing  an  excretory  function. 
A  crystalline  substance,  known  as  cholesterine,  is  formed  in  the 
nervous  system  and  taken  up  by  the  blood.  This  is  found  in  the 
bile,  and  it  is  now  believed  that  the  excretion  of  the  cholesterine, 
as  a  substance  unfit  for  retention  in  the  economy,  is  a  part  of  the 
function  of  the  liver. 

It  is  a  remarkable  fact  that  the  blood  of  the  hepatic  vein  con- 
tains sugar  always.  During  life  sugar  cannot  be  found  in  the 
liver,  because,  it  is  believed,  the  current  of  blood  constantly  washes 
it  away  as  soon  as  formed.  Instead,  there  is  found  a  substance 
known  as  the  glycogenic,  or  sugar-forming  matter.  After  death 
the  cessation  of  the  flow  of  blood  through  the  liver  permits  a  very 
considerable  accumulation  of  sugar  in  that  organ.  The  production 
of  sugar  is  increased  during  digestion  and  varies  with  food,  being 
greatest  when  vegetable,  and  especially  saccharine  food  is  taken. 
This  peculiar  function  is  under  the  control  of  the  nerve-centres,  and 
if  the  floor  of  the  fourth  ventricle  of  the  brain  be  mechanically 
irritated,  the  animal  becomes  presently  diabetic,  i.e.,  the  urine 
contains  sugar. 

The  sugar  formed  by  the  liver  probably  has  the  same  use  in  the 
system  as  sugar  from  food,  as  we  have  seen  a  part  of  the  food  di- 
gested was  absorbed  by  the  stomach  directly.  The  remainder 
passes  on  to  be  mingled  with  bile,  the  pancreatic  and  intestinal 
juices.  In  the  villi  of  the  small  intestine  originate  those  lym- 
phatics which  are  called  lacteals,  from  the  fact  that  after  diges- 
tion they  appear  to  be  distended  with  milk.  These  lacteals  absorb 
from  the  digested  food,  now  called  chyle,  such  parts  as  can  be 
appropriated  by  the  system,  and  the  remainder  passes,  as  waste, 
onward  to  the  large  intestine. 

Larg-e  Intestine. 

The  large  intestine  is  about  five  feet  in  length,  is  from  one  and 
one-half  to  three  inches  in  diameter,  and  somewhat  sacculated. 
The  small  intestine  enters  into  it,  the  opening  being  guarded  by  a 
valve  to  prevent  the  return  of  matter  to  the  small  intestine.  The 
beginning  of  the  large  intestine  is  known  as  the  caecum  or  blind 
gut,  the  remainder  (extending  upward  on  the  right  side  of  the 
abdomen,  across  its  upper  part  and  downward  upon  the  left  side  to 
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the  rectum)  is  called  the  colon,  its  parts  being  called  respectively 
the  ascending,  transverse,  and  descending  colon.  Just  before  its 
junction  with  the  rectum  it  has  an  S-shaped  course,  called  the  sig- 
moid flexure.  From  the  csecum  extends  the  vermiform  or  worm- 
like appendix,  a  small  piece  of  bowel  from  one  to  five  inches  long, 
and  of  the  size  of  an  ordinary  lead-pencil.  This  has  no  known 
physiological  use,  but  is  often  the  source  of  fatal  inflammations. 


Figure  10.5. — Diagram  showing  the  relation  of  the  various  organs  of  the  body  to  each  other 
and  to  the  surface.  (Seen  from  in  front.)  I.,  the  stomach  ;  II.,  commencement  of  the  colon  ; 
HI.,  small  intestine  ;  IV.,  transverse  and  descending  portions  of  the  colon  ;  V.,  rectum  (dotted 
lines)  ;  the  numbers  1  to  11  indicate  ribs. 

The  large  intestine  rarely  absorbs  anything  but  watery  sub- 
stances. It  receives  excreted  matters  and  waste  materials  passed 
on  from  the  small  intestine.  The  contents  of  the  large  intestine 
are  called  fseces.  They  are  moved  forward  by  the  muscular  coat 
of  the  great  intestine,  and  are  stored  for  a  time  probably  at  the 
sigmoid  flexure.    Periodically  the  faeces  are  pushed  around  into 
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the  lower  bowel  or  rectum,  causing  a  sensation  of  desire  of  evacu- 
ation of  the  rectum,  or  defecation.  If  this  be  not  yielded  to,  the 
sensation  passes  off,  probably  from  the  re-ascent  of  the  faeces.  The 
rectum  is  ordinarily  empty,  except  in  cases  where  the  act  of  defe- 
cation has  been  persistently  neglected,  or  in  cases  of  disease. 

The  rectum  is  guarded  by  an  internal  and  external  sphincter. 


Figure  106. — Diagram  showing  the  relative  situations  of  various  organs  of  the  chest  and  ab- 
domen, as  seen  from  behincL  The  numbers  are  placed  on  the  ribs  and  spinous  processes  of  the 
vertebrae:  I,  stomach;  II.,  duodenum;  III.,  small  intestine;  IV.,  large  intestine;  V.,  VL, 
rectum ;  II.  is  also  placed  at  about  the  centre  of  the  right  kidney. 

the  latter  being  to  a  very  considerable  degree  under  voluntary 
control.  The  act  of  defecation  is  accomplished  by  the  fixing  of  the 
anus  by  the  levator  ani  muscle,  the  external  sphincter  relaxes,  the 
muscular  coat  of  the  rectum  contracts  and  expels  the  contents. 
If  the  act  be  in  any  way  difficult,  the  abdominal  muscles,  and  par- 
ticularly the  diaphragm,  contract  to  bring  pressure  upon  the  ab- 
dominal organs,  and  so  to  empty  the  bowel. 

In  health  a  certain  amount  of  gases  is  generally  found  in  the 
Vol.  I.— 7 


98  AlSTATOArY  AND  PPIYSIOLOGY. 

stomach  and  bowels.  If  they  have  a  function  it  is  probably  me- 
chanical simply. 

Peritoneum. 

The  peritoneum  is  a  serous  membrane  lining  the  cavity  of  the 
abdomen,  and  enveloping  wholly  or  in  part  all  the  abdominal  vis- 
cera in  such  a  manner  that  none  of  them  are  within  the  cavity  of 
the  peritoneum,  which  is  a  shut  sac.  The  double  folds  of  peri- 
toneum that  bind  the  small  intestine,  the  large  intestine,  and  the 
rectum  to  the  spinal  column,  are  called  respectively  the  mesentery, 
the  meso-colon,  and  the  meso-rectum  (see  Fig.  101). 

A  double  fold  that  falls  from  the  anterior  surface  of  the  stom- 
ach, nearly  to  the  pubis,  and  rises  again  to  the  colon,  is  called 
the  omentum  or  apron. 

Glands  without  Duets. 

There  are  in  the  body  a  number  of  organs  denominated  ductless 
glands.  These  are  the  spleen,  the  supra-renal  capsules,  the  thy- 
roid and  thymus  bodies.  The  largest  of  these  is  the  spleen.  It  is 
a  large,  flattened,  oblong  organ,  about  five  inches  in  length,  three 
or  four  in  width,  and  an  inch  thick.  Its  weight  is  about  seven 
ounces.  Its  color  is  bluish.  Its  position  is  in  the  left  hypochon- 
driac region,  next  to  the  cardiac  end  of  the  stomach.  The  spleen 
has  for  a  frame-work  a  fibrous  net-work.  This  is  filled  with  a  soft 
substance  called  the  spleen-pulp,  and  certain  closed  follicles,  called 
Malpighian  bodies,  are  found  in  connection  with  the  blood-vessels. 
Nothing  is  certainly  known  as  to  the  function  of  the  spleen.  It 
has  often  been  removed  from  animals,  and  sometimes  from  human 
subjects  without  apparent  damage  to  the  vital  functions.  It  has 
been  observed  that  some  dogs  thus  operated  on  become  very  raven- 
ous and  very  ferocious.  But  the  same  results  sometimes  follow 
some  other  operations  (see  Fig.  99). 

The  supra-renal  capsules  are  little  organs  lying  above  the  kid- 
neys. Of  their  function  nothing  is  surely  known,  but  from  obser- 
vations of  a  peculiar  disease,  known  as  "  bronzed  skin,"  or  "  Addi- 
son's disease,"  it  is  probable  that  they  have  some  influence  on  the 
manufacture  of  pigment  or  coloring  matter  in  the  system. 

The  thyroid  gland  is  attached  to  the  larynx,  the  thymus  is 
situated  a  little  lower  down.  We  have  no  knowledge  of  their 
uses. 
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FOOD. 


Animal  life  is  characterized  by  continuous  phenomena  of  waste 
and  repair.  The  slightest  movement  or  action  on  the  part  of 
any  living  being,  whether  that  action  be  voluntary  or  involun- 
tary, whether  physical  or  mental,  be  it  an  exhibition  of  brute 
force  or  a  simple  act  of  the  will,  is  necessarily  attended  with 
some  waste  of  animal  tissue.  The  wielding  of  the  sledge  by  the 
stalwart  laborer,  the  quiet  application  of  the  student,  the  anxi- 
eties of  the  man  of  business,  the  drawing  of  the  breath  and  the 
beating  of  the  heart,  alike  depend  for  their  support  upon  the  com- 
bustion of  a  certain  amount  of  animal  tissue  within  the  body, 
developing  animal  heat,  and  thus  supplying  the  amount  of  mechan- 
ical force  necessary  for  keeping  the  animal  machine  in  motion. 
This  gradual  waste  of  animal  tissue  calls,  in  its  turn,  for  a  compen- 
sating process  of  repair ;  and  that  this  may  be  effected  without  in- 
terruption, and  the  animal  mechanism  preserved  in  its  integrity, 
the  sensation  of  hunger  is  experienced  and  food  is  taken,  which 
not  only  satisfies  the  immediate  cravings,  but,  after  undergoing  the 
process  of  digestion  and  assimilation,  contributes  to  the  forma- 
tion of  living  tissue,  repairs  waste,  and  insures  growth  through 
the  several  stages  of  infancy,  childhood,  and  youth,  preserves 
the  necessary  equilibrium  of  loss  and  repair  in  middle  life,  and 
regulates  the  waste  and  retards  decline  during  the  period  of  old 
age. 

In  discussing  the  qualities  of  the  various  alimentary  substances, 
and  the  offices  which  they  severally  perform  in  nourishing  the 
body  and  supplying  its  wants,  authors  have  usually  divided  them 
into  two  general  classes  •  viz.,  those  which  contribute  to  the  repair 
of  waste  and  the  formation  of  tissue,  and  those  which  are  directly 
concerned  in  the  development  and  support  of  animal  heat.  The 
terms  plastic  and  respiratory  foods  have  been  applied  to  these  two 
general  divisions,  indicating,  as  these  terms  signify,  the  promo- 
tion of  growth  and  repair  as  accomplished  by  the  one  class,  and 
the  generation  and  support  of  animal  heat,  with  the  development 
of  force,  by  the  other. 
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The  former  of  these  two  general  divisions  embraces  two  distinct 
groups  of  ahmentary  substances  :  those  belonging  to  one  group 
are  called  nitrogenous  foods,  from  the  fact  that  nitrogen  enters 
largely  into  their  composition,  and  is  contained  largely  in  animal, 
and  to  a  considerable  extent  in  vegetable  foods.  Those  of  the 
other  group,  although  containing  no  nitrogen,  are  indispensable  in 
that  they  contribute  to  the  building  up  of  certain  portions  of  the 
body,  and  are  known  as  the  mineral  elements  of  food.  This  group 
embraces  a  number  of  substances,  and  yet  only  two  of  them  (water 
and  salt)  are  furnished  separately,  all  of  the  others  existing  in  com- 
bination with  the  various  articles  of  food  in  common  use. 

The  second  general  division  consists  principally  of  the  starches 
(or  amylaceous  substances),  the  sugars  (or  saccharine  substances), 
and  the  fats  (or  oleaginous  substances)  ;  and  as  they  contain  no 
nitrogen,  but  consist  of  carbon,  oxygen,  and  hydrogen,  they  are 
called  non-nitrogenous  substances  or  hydro-carbons.  As  none  of 
the  articles  of  food  in  use  can  be  said  to  belong  exclusively  and 
entirely  to  either  one  of  these  general  divisions,  the  true  value 
of  any  one  of  them  must  be  estimated  by  the  nature  and  propor- 
tions of  the  various  nutritive  elements  which  enter  into  its  compo- 
sition. 

In  speaking  of  the  value  of  foods,  we  must  not  be  understood  as 
using  the  word  in  its  commercial  sense ;  for  many  of  the  more  nu- 
tritive foods  are  of  less  commercial  value  than  many  others  of 
inferior  nutritive  quality,  the  difference  being  due  to  superiority 
of  flavor  or  scarcity  of  supply  enhancing  the  money  value  of  cer- 
tain varieties,  without  reference  to  their  physiological  importance. 


TABLE  I. 


Praportions  of  Differmt  Foods  required  to  yield  1,220  Grains  of  Nitrogenous  Matter. 


Grains. 

Pounds. 

Skim-milk  cheese  . . . 

.  2,723 

0.4 

Lean  meat  

2,421 

0.9 

"White  fish  

G,740 

1.0 

Fat  meat  

8,971 

1.3 

Fat  bacon  

12,449 

1.8 

Bread  

15,0G2 

2.1 

Grains. 

Pounds. 

19,365 

2.8 

New  milk  

29,756 

4.2 

58,095 

8.3 

Parsnips  or  turnips . 

111,000 

15.9 

Beer  or  porter  

1,110,000 

158.6 

In  order,  then,  to  judge  correctly  concerning  the  value  of  differ- 
ent articles  of  food,  let  us  see  in  what  proportions  they  severally 
contain  the  various  elements  of  nutrition,  first  enumerating  these 
in  their  distinct  groups,  still  keeping  in  mind  the  two  general  di- 
visions— plastic  and  respiratory  foods. 


11Y(;1KNE  — FOOD. 


103 


TABLE  IT. 

Nutritive  E(juic(ile)i(n,  cnlcnhitcd  accordiiuj  to  the  Amountx  of  Nitrixjcii  i:i  the.  Dry  JSul>- 
stdiwes^  Human  Milk  bdrnj  100. 


Rice   81 

Potatoes   84 

Maize   100 

Rye   106 

Radish   lOG 

Wheat   119 

Barley   Vio 


Vl'XJETAltLES. 

Oats   138 

White  bread   142 

Black  bread   16G 

Peas   239 

Lentils   276 

Haricots   283 

Beaus   320 


Human  milk    100 

Cow's  milk.    237 

Yolk  of  egg    305 

Oysters   305 

Pigeon   750 

Mutton   773 

Salmon   776 

Lamb   833 

White  of  egg   845 

Lobster   859 

Skate   859 


Cheese   331 

Eel   434 

Mussel  528 

Ox-liver   570 

Veal   873 

Beef   880 

Pork  893 

Turbot   898 

Ham   910 

Herring   ...  914 


The  plastic  substances,  as  has  been  already  stated,  are  the  nitro- 
genous, which  are  organic,  and  the  minerals,  which  are  inorganic. 
The  former  are  fibrin,  which  is  the  principal  constituent  in  lean 
meat,  and  is  of  importance  as  a  flesh-forming  food  ;  casein,  the 
curdy  portion  of  milk,  and  the  main  constituent  in  cheese  ;  albu- 
rn in,  an  important  constituent  in  animal  fluids,  and  forming  the 
greater  part  of  the  white  of  eggs  ;  gelatin,  obtained  chiefly  from 
bones  and  tendons,  and,  although  of  not  much  nutritive  value,  is 
of  some  use  in  the  form  of  soups  and  jellies  ;  and  gluten,  the  adhe- 
sive principle  of  grain,  which  is  similar  to  fibrin,  and  to  a  certain 
extent  may  be  substituted  for  it.  These  are  all  flesh-forming  foods  ; 
they  contribute  to  the  building  up  of  the  body,  and  if  any  one  of 
them  chance  to  be  absent  from  our  daily  food,  the  deficiency  may 
be  met  by  an  increased  proportion  of  some  one  of  the  others. 

The  mineral  group  includes  water  and  the  various  metallic, 
alkaline,  and  earthy  salts,  which  assist  in  making  up  the  different 
tissues  of  the  body,  into  the  composition  of  which  water  enters 
largely,  there  being  about  one  hundred  and  eleven  pounds  in  a  hu- 
man body  weighing  one  hundred  and  fifty-four  pounds.  The 
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saline  substances  form  a  comparatively  small  proportion  of  the 
tissues  of  the  body,  the  aggregate  being  not  far  from  eight  pounds 
in  the  body  of  an  ordinary  man  ;  yet  they  are  several  in  number, 
each  having  its  proper  office  to  perform.  But  little  care  is  gener- 
ally bestowed  upon  this  important  group  of  our  food-elements,  and 
it  is  therefore  fortunate  that,  without  any  effort  on  our  part,  they 
are  supplied  by  nature  in  combination  with  the  food  we  daily  con- 
sume. Says  Dr.  Lankester  :  "The  table  of  constituents  of  food 
indicates  these  mineral  matters  of  our  food,  and  to  which  people, 
generally  speaking,  attach  very  little  importance.  Persons  who 
prepare  our  food — cooks  in  the  kitchen,  ladies  who  superintend 
cooks  and  order  dinners  for  large  families — and  people  who  consume 
food  from  day  to  day,  never  think  of  asking  whether  food  con- 
tains the  right  proportion  of  those  ingredients  to  secure  health. 
Yet,  without  these,  babies  get  rickets,  young  ladies  acquire  crooked 
spines,  fathers  get  gouty,  and  mothers  have  palpitations  ;  and  they 
do  not,  however,  think  of  ascribing  these  things  to  the  food  which 
has  deprived  them  of  the  proper  constituents  of  their  blood." 

Of  the  various  mineral  substances  which  assist  in  making  up  a 
complete  diet,  water  and  common  salt  are  the  only  two  that  are 
taken  directly  from  nature,  the  others  being  present  in  both  animal 
and  vegetable  food,  and  are  furnished  to  the  system  respectively  in 
proportion  to  the  varieties  of  food  taken.  Concerning  water  little 
need  be  said,  save  that  it  not  only  enters  largely  into  the  composi- 
tion of  our  tissues,  but,  being  nature's  great  solvent,  it  has  an  im- 
portant office  to  perform  in  aiding  the  digestion  and  assimilation 
of  our  food.  It  is  also  the  great  cleansing  agent,  and,  after  serving 
as  a  vehicle  to  convey  new  matter  to  the  various  tissues,  it  next 
dissolves  and  removes  from  the  body  its  impurities  or  waste  mat- 
ter by  the  kidneys,  the  bowels,  the  skin,  and  the  lungs. 

Common  salt,  though  not  present  in  the  solid  tissues,  is  an 
important  element  in  the  blood,  and  is  taken  directly  from  the 
mineral  kingdom.  It  not  only  supplies  the  blood  with  one  of  its 
essential  constituents,  but  it  also  furnishes  an  aid  to  the  digestion 
of  our  food,  for,  being  a  chloride  of  sodium,  it  supplies  to  the  gas- 
tric juice  the  hydrochloric  acid  it  contains — an  important  agent  in 
the  process  of  digestion.  It  is  also  of  value  in  preserving  meat  and 
fish  from  putrefaction,  though  persons  living  for  a  great  length  of 
time  on  meats  so  preserved  are  liable  to  the  disease  called  scurvy 
if  this  tendency  is  not  counteracted  by  the  use  of  foods  containing 
some  of  the  other  mineral  substances  to  be  mentioned  soon. 

Phosphate  of  lime  is  another  important  mineral  substance  of 
food.  It  constitutes  the  earthy  matter  of  bone,  and,  according  to 
Dr.  Lankester,  five  pounds  thirteen  ounces  of  it  are  contained  in  a 
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human  body  weighing  eleven  stone,  or  one  hundred  and  fifty-four 
pounds.  There  are  other  phosphates  in  the  system,  wliich  are 
generally  supplied  from  the  cereal  grains,  and,  to  some  extent, 
from  animal  food. 

The  salts  of  potash  are  furnished  by  the  potato  and  other  vege- 
tables. If  we  would  avoid  the  evil  effects  of  a  diet  of  salt  meat,  we 
must  make  use  of  such  vegetables  as  are  rich  in  the  salts  of  potash, 
as  the  potato,  the  cabbage,  the  radish,  turnip,  and  many  others. 
Sailors  who  live  chiefly  on  salt  meat  and  "  hard  tack  "  are  protected 
from  scurvy  by  the  use  of  lemon  juice  or  lime  juice  ;  these  fruits 
containing  potash  in  combination  with  a  vegetable  acid.  Other 
mineral  elements  of  food  are  required  in  order  to  constitute  a  per- 
fect diet,  a  general  idea  of  which  may  be  obtained  from  the  follow- 
ing summary  statement,  given  by  Edward  Smith,  of  the  principal 
materials  of  which  the  body  is  composed  : 

"  F/es7i,  in  its  fresh  state,  contains  water,  fat,  fibrin,  albumin,  and  gelatin,  besides 
compounds  of  lime,  phosphorus,  soda,  potash,  magnesia,  silica,  and  iron,  and  certain 
extractive  matters. 

Blood  has  a  composition  similar  in  elements  to  that  of  flesh.* 

Bone  is  composed  of  cartilage,  gelatin,  fat,  and  salts  of  lime,  magnesia,  soda,  .and 
potash,  combined  with  phosphoric  and  other  acids. 

Carti'ar/e  consists  of  chondrin,  which  is  like  gelatin  in  composition,  with  salts  of  soda, 
potash,  lime,  phosphorus,  magnesia,  sulphur,  and  iron. 

The  brain  is  composed  of  water,  albumin,  fat,  phosphoric  acid,  osmazome,  and  salts. 

T/>e  liver  consists  of  water,  fat,  and  albumin,  with  i:>hosphoric  and  other  acids  in 
conjunction  with  soda,  lime,  potash,  and  iron. 

The  lungs  are  formed  of  a  substance  resembling  gelatin,  albumin,  a  substance  analo- 
gous to  casein,  fibrin,  various  fatty  and  organic  acids,  cholesterin,  with  salts  of  soda,  and 
iron  and  water. 

Bile  consists  of  water,  fat,  resin,  sugar,  fatty  and  organic  acids,  cholesterin,  and  salts 
of  potash,  soda  and  iron." 

Hence  it  is  requisite  that  the  body  should  be  provided  with  salts 
of  potash,  soda,  lime,  magnesia,  sulphur,  ii"on,  and  manganese,  as 
well  as  sulphuric,  hydrochloric,  phosphoric,  and  fluoric  acids,  and 
water  ;  also  nearly  all  the  fat  which  it  consumes  daily,  and  proba- 
bly all  the  nitrogenous  substances  which  it  requires,  and  which  are 
closely  allied  in  composition,  as  albumin,  fibrin,  gelatin,  and  chon- 
drin. It  can  produce  sugar  rapidly  and  largely,  and  fat  slowly 
and  sparsely,  from  other  substances  ;  also  lactic,  acetic,  and  vari- 
ous organic  acids  and  peculiar  extractive  matters. 

The  various  salts  mentioned  above  are  taken  into  the  system 
sometimes  with  the  water  we  dxnnk,  sometimes  with  our  animal 


*  With  the  addition  of  chloride  of  sodium,  or  common  salt. 
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food,  and  again  in  our  vegetables,  the  proportions  varying  in 
proportion  to  the  nature  of  the  soil  from  which  they  are  pro- 
duced. In  boihng  vegetables,  portions  of  their  mineral  constit- 
uents are  dissolved  by  the  water  used  in  cooking,  and  the  cook 
who  uses  the  water  in  which  vegetables  have  been  boiled  in 
making  her  soup,  saves  many  of  these  important  elements  of 
nutrition. 

The  respiratory  foods  include  the  starches,  the  sugars  and  the 
fats.  The  gums  also  belong  to  this  class,  but  they  are  of  less  im- 
portance than  the  others.  Tlie  starches  are  abundant  in  vegeta- 
bles, particularly  the  potato  and  the  cereal  grains,  and  form  a  large 
portion  of  our  daily  food.  The  preparations  of  arrowroot,  sago,  and 
tapioca  are  different  forms  of  starch,  having  dietetic  qualities 
similar  to  those  of  the  corn-starch,  fine  wheat  flour,  or  the  potato. 
Starch  is  not  digested  as  starch,  but  is  previously  converted  into 
sugar.  This  change  is  effected  by  the  chemical  union  of  starch 
with  a  little  more  water  than  it  already  has,  or  what  is  the  same 
thing,  the  addition  of  hydrogen  and  oxygen  in  the  proportions  in 
which  these  gases  chemically  unite  to  form  water.  This  may  be 
illustrated  by  the  ordinary  symbols  thus  :  The  composition  of 
starch  being  C'-H''''0"',  by  adding  two  atoms  of  H^O  (water)  we 
have  C''H"0'^  or  C°H''-0^  which  is  the  composition  of  glucose 
or  grape  sugar.  This  process  of  the  conversion  of  starch  into 
sugar  commences  as  soon  as  the  starch  comes  in  contact  with 
the  saliva,  and  is  continued  by  the  fluids  of  the  alimentary  canal, 
and  by  this  conversion  starch  which  is  itself  insoluble,  finds 
its  way  into  the  circulation  and  performs  the  office  of  a  heat- 
forming  food. 

Sugar  is  contained  in  the  grasses  and  in  many  esculent  roots, 
particularly  the  beet,  the  carrot,  the  sweet  potato,  and  in  the  juices 
of  most  fruits.  It  is  obtained  largely  from  the  sugar-cane,  from 
the  Sorglmm  saccharatum.  sometimes  from  the  beet,  and  in  some 
portions  of  this  countiy  in  considerable  quantities  from  the  sap  of 
tlie  sugar  maple.  Although  sugar  varies  in  form  according  to  the 
source  from  whence  it  is  derived,  yet  its  ultimate  action,  in  what- 
ever form  taken,  is  the  same  ;  and  being  already  soluble,  it  is  more 
readily  absorbed  into  the  blood  than  starch,  and  hence  its  adapta- 
bility to  the  wants  of  children,  especially  young  infants  before  the 
development  of  the  salivary  glands,  for  whom  nature  has  provided 
by  the  generous  proportion  of  this  necessary  substance  in  the  moth- 
ers milk. 

The  next  group  of  alimentary  substances  to  be  mentioned  is 
that  of  the  fats,  including  oil,  butter,  lard,  suet,  the  fat  of  meat, 
and,  indeed,  fat  from  whatever  source  obtained,  whether  from  the 
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animal  or  vegetable  kingdom.  Fat  is  more  of  a  heat-forming  food 
than  either  starch  or  sugar,  as  may  be  readily  seen  from  the  chemi- 
cal composition  of  each.  Fat,  starch,  and  sugar  consist  each  of 
three  elements  :  carbon,  hydrogen,  and  oxygen,  in  different  propor- 
tions. The  two  latter  elements,  as  has  already  been  said,  are  con- 
tained in  starch  in  the  same  proportions  in  which  they  unite  to 
form  water,  while  in  fat  the  proportion  of  oxygen  is  much  less,  the 
formula  being  C"H'"  O',  giving  a  large  amount  of  hydrogen  to  be 
consumed  by  combustion  with  the  carbon. 

We  must  not  forget  that  the  combustion  of  these  substances  with- 
in the  body  is  precisely  the  same  as  the  combustion  of  fuel  without, 
it  being  merely  the  union  of  oxygen  with  the  combustible  body,  the 
only  difference  being  that  in  the  former  case  the  process  is  much 
slower  than  in  the  latter.  Animal  heat  in  the  human  being  must  be 
maintained  at  the  temperature  of  about  9S^°  Fahr.,  and  it  cannot 
vary  much  in  either  direction  without  serious  consequences.  It  is 
the  combustion  of  carbon  and  hydrogen  that  maintains  the  animal 
heat  at  the  proper  standard,  while  the  evaporation  of  fluid  from 
the  surface  of  the  body  prevents  an  accession  of  heat  which  would 
otherwise  prove  fatal.  Now  fat,  as  is  seen  by  the  formula,  is 
nearly  all  combustible,  and  hence  to  obtain  an  equal  result  a  much 
less  quantity  of  fat  may  be  substituted  for  a  given  quantity  of 
starch,  which  yields  only  its  carbon  to  combustion.  We  see, 
therefore,  that  not  oiily  our  instincts  and  tastes,  but  our  natural 
wants,  require  that  we  eat  more  bread  than  butter,  or  more  pota- 
toes than  pork. 

Liebig  made  a  sharp  distinction  between  the  physiological  action 
of  the  nitrogenous  and  that  of  the  non-nitrogenous  principles  of 
food,  maintaining  that  the  former,  in  repairing  the  tissues,  consti- 
tuted the  main  source  of  animal  motive  power  or  energy,  while  the 
latter,  by  their  oxidation,  served  only  to  maintain  animal  heat. 
But  subsequent  experiments  have  shown  that  while  the  oxidation 
of  non-nitrogenous  substances  within  the  body  develops  and  main- 
tains animal  heat,  this  same  heat  thus  developed  is  the  source  of 
muscular  power,  and  while  the  nitrogenous  elements  alone  nourish 
the  tissues,  their  oxidation  must  also  be  a  source  of  heat  and  power. 
We  see,  therefore,  that  we  must  not  too  sharply  divide  the  offices 
performed  by  these  two  classes  of  food  substances,  especially  as  it 
regards  their  effects  in  the  production  of  animal  heat  and  ' '  poten- 
tial energy  ; "  but  while  it  seems  to  be  well  established  that  oxida- 
tion of  non-nitrogenous  substances  within  the  body  is  the  principal 
source  of  animal  heat  and  muscular  power,  we  must  also  admit 
that  the  decomposition  of  tissues  contributes  somewhat  to  the  same 
result. 
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Every  degree  of  heat  has  its  equivalent  of  motive  power,  and  it 
has  been  ascertained  that  the  amount  of  heat  which  is  required  to 
raise  the  temperature  of  one  pound  of  water  one  degree  Fahrenheit 
is  equivalent  to  tlie  mechanical  power  required  to  raise  a  weight  of 
772  pounds  one  foot  in  lieight,  or,  what  is  its  equivalent,  to  raise 
one  pound  weight  to  an  elevation  of  773  feet.  If,  then,  we  would 
sustain  to  its  proper  temperature  our  animal  heat,  and  thus  be 
enabled  to  endure  successfully  the  cold  of  winter ;  if  we  would, 
moreover,  promote  our  physical  endurance  and  preserve  a  constant 
supply  of  physical  force,  we  must  associate  with  our  daily  food  a 
generous  proportion  of  these  heat-forming  elements — starches,  su- 
gars, and  fats. 

The  surplus  fat,  or  that  which  is  not  at  once  consumed  in  the 
body,  has  also  its  particular  functions.  By  being  deposited  in  differ- 
ent parts  of  the  system  it  serves  to  round  off  the  inequalities  of  sur- 
face, giving  to  the  muscles  and  limbs  a  plump  and  sliapely  appear- 
ance ;  forms  a  soft  cushion  for  the  nerves,  protecting  them  from 
pressure  against  the  harder  tissues  ;  by  being  deposited  around 
the  joints  it  diminishes  their  friction  and  renders  them  supple  in 
their  movements  ;  and,  in  short,  gives  to  the  entire  surface  of 
the  body  that  perfection  of  outline  seen  only  in  the  well-developed 
person  of  a  human  being.  Being  a  bad  conductor  of  heat,  a  mod- 
erate supply  of  fat  deposited  beneath  the  skin,  between  the  mus- 
cles, and  around  the  joints,  serves  to  prevent,  in  a  measure,  the  es- 
cape of  animal  heat  from  the  system  ;  and  hence,  the  fat  man  can 
do  with  a  less  amount  of  clothing  than  is  required  to  protect  the 
lean  man  from  cold,  the  heat  generated  by  this  internal  combus- 
tion having  a  tendency  to  escape  more  rapidly  from  the  latter  than 
from  the  former. 

Although  fat  as  an  article  of  diet  is  furnished  largely  from  the 
animal  kingdom,  and  taken  in  tlie  form  of  fat  meat,  lard,  suet,  and 
butter,  yet  much  is  also  obtained  from  the  various  vegetable  pro- 
ductions which  contribute  to  our  daily  supplies.  Starch  and  sugar 
are  also,  doubtless,  to  some  extent  converted  into  fat  within  the 
system,  and  therefore  persons  who  cannot  eat  fat  meat  (and  there 
are  many  such)  may  have  recourse  to  other  articles  of  diet,  from 
which  they  can  obtain  not  only  an  adequate  supply  of  fat  to  meet 
all  the  wants  of  the  system,  but  in  some  instances  even  a  condi- 
tion of  obesity  may  be  produced. 

Where  such  a  condition  of  excessive  fatness  has  been  produced, 
it  may  be  due  partly  to  some  natural  peculiarity  of  the  constitu- 
tion, and  partly  to  causes  which  we  are  able  to  control ;  and  per- 
sons affected  in  this  manner  will  find  it  to  their  advantage  to  aban- 
don all  alcoholic  liquors,  to  limit  their  indulgence  in  saccharine 
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and  oily  foods,  give  up  sedentary  occupations,  and  be  much  in  the 
open  air,  taking  a  good  deal  of  moderate  exercise.  This  course  is 
much  to  be  preferred  to  what  is  called  Bantingism.  *  Mr.  Banting 
succeeded  in  reducing  his  proportions  by  abandoning  such  foods 
as  produce  fat,  and  substituting  a  diet  composed  wholly  or  chiefly 
of  the  plastic  foods.  The  evil  likely  to  result  from  this  practice  is 
that  the  system  is  overloaded  with  nitrogenous  waste,  to  get  rid  of 
which  the  kidneys  are  taxed  beyond  their  capacity  for  work,  and 
a  condition  is  induced  which  is  known  as  Bright's  disease  [see 
Index,  Vol.  II.],  dooming  the  individual  to  a  long  period  of  suffer- 
ing, to  be  relieved  only  by  death. 

No  less  hazardous  are  the  practices  sometimes  resorted  to  by 
young  girls  who  have  a  dread  of  becoming  fat,  of  attempting  to 
reduce  their  plumpness  by  drinking  vinegar,  and  to  bleach  their 
complexion  by  eating  quantities  of  uncooked  rice.  The  first  is  suc- 
cessful so  far  only  as  it  retards  or  impairs  the  function  of  digestion, 
which  is  equivalent  to  a  process  of  semi-starvation,  while  the  second 
diminishes  the  appetite  for  suitable  food,  interferes  with  assimila- 
tion, and  produces  constipation.  We  should  not  attempt  to  inter- 
fere too  much  with  the  condition  of  nature.  Many  persons  are 
by  nature  lean,  and  in  this  condition  enjoy  excellent  health  ;  but 
leanness  induced  by  interfering  with  the  ordinary  process  of  diges- 
tion and  assimilation,  is  abnormal,  and  can  only  be  secured  at  the 
risk  of  permanent  injury  to  the  constitution. 

The  following  is  a  brief  statement  of  some  of  the  sources  of  fat 
in  the  vegetable  kingdom,  with  the  percentages,  or  the  number  of 


*  "  His  original  dietary  table,  Mr.  Banting  tells  us,  consisted  of 'bread  and  milk  for 
breakfast,  or  a  pint  of  tea  with  plenty  of  milk,  sugar,  and  buttered  toast ;  meat,  beer, 
much  bread  and  pastry  for  dinner  ;  the  usual  meal  of  tea  similar  to  that  of  breakfast ; 
aud  generally  a  fruit  tart,  or  bread  and  milk,  for  supper.'  For  this  he  substituted — 
BreakfuHt  at  9  a.m.  :  Five  to  six  ounces  of  either  beef,  mutton,  kidneys,  broiled  fish, 
bacon,  or  cold  meat  of  any  kind,  except  pork  or  veal ;  a  large  cup  of  tea  or  coffee  (with- 
out milk  or  sugar),  a  little  biscuit,  or  one  ounce  of  dry  toast  ;  making,  together,  six 
ounces  of  solids  and  nine  of  liquids.  Dinner  at  2  p.m.  :  Five  or  six  ounces  of  any  fish 
except  salmon,  herrings,  or  eels ;  any  meat  except  pork  or  veal  ;  any  vegetable  except 
potato,  parsnip,  beet-root,  turnip,  or  carrot ;  one  ounce  of  dry  toast ;  fruit  out  of  a  pud- 
dmg  not  sweetened,  any  kind  of  poultry  or  game,  and  two  or  three  glasses  of  good  claret, 
sherry,  or  Madeira — champagne,  port,  and  beer  forbidden  ;  making  together  ten  to 
twelve  ounces  of  solids  and  ten  of  liquids.  Tea  at  6  p.m.  :  Two  to  three  ounces  of 
cooked  fruit,  a  rusk  or  two,  and  a  cup  of  tea  without  milk  or  sugar ;  making  two  to  four 
ounces  of  solids  and  nine  of  liquids.  Supper  at  9  p.m.  :  Three  or  four  ounces  of  meat  or 
fish,  similar  to  dinner,  with  a  glass  or  two  of  claret  or  sherry  and  water ;  making  four 
ounces  of  solids  and  seven  of  liquids.  With  this  change  of  diet  Mr.  Banting  states  that 
he  fell  in  weight  from,  fourteen  stone  six  pounds  to  eleven  stone  two  pounds  in  about  a 
year." — Pavy  "On  Food  and  Dietetics." 
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parts  of  fat,  in  a  liundred  parts  of  each  one  of  the  vegetable  sub- 
stances included  in  the  list,  as  given  by  recent  authorities  : 


Wheat  flour   3.0 

Oatmeal  5.6 

Indian  meal   8.1 

Rye  flour   2.0 

Barley  meal   3.4 

Buckwheat   1.0 

Rice   ('.7 


Potatoes   0.3 

Carrots  and  turuiii.s    0.3 

Parsnips   0.5 

Peas   2.1 

Tea   4.0 

Coffee   13.0 

Cocoa   50.00 


Among  the  other  sources  of  fat  in  the  vegetable  kingdom  are 
many  of  the  seeds  of  plants,  especially  tlie  edible  nuts,  which  are 
largely  used,  either  at  the  table  or  otherwise,  as  delicacies  rather 
than  as  ordinary  food  :  as  the  almond,  both  the  sweet  and  bitter — 
the  former  eaten  plain,  and  also  used  a  good  deal  in  the  making  of 
cakes  and  confectionery,  while  the  latter  is  valued  principally  for 
the  essential  oil  it  yields.  Large  quantities  of  oil  are  also  expressed 
from  the  sweet  almond  and  devoted  to  other  purposes  than  food. 
The  chestnut,  the  walnut,  the  Brazil  nut,  and  many  others  in  com- 
mon use,  are  all  rich  in  fat,  and  may  be  eaten  with  advantage  by 
persons  whose  stomachs  reject  fat  meat.  The  olive  yields  large 
quantities  of  oil  from  the  ripe  fruit,  which  is  known  as  olive  oil,  or 
sweet  oil.  When  used  as 'food,  olive  oil  is  taken  chiefly  in  the  form 
of  salad  dressing,  and  is  considered  very  wholesome,  aiding  in  the 
digestion  of  the  most  hearty  meal. 

From  what  has  been  said  of  the  offices  performed  by  the  differ- 
ent groups  of  alimentary  substances,  it  is  evident  that  in  order  to 
constitute  a  perfect  diet  it  is  important  that  each  group  be  suffi- 
ciently represented.  Could  we  select  a  diet  composed  of  nitrogen- 
ous foods,  such  as  lean  meat,  cheese,  eggs,  etc.,  all  deprived  of 
their  mineral  elements,  the  result,  before  long,  would  be  death 
from  want  of  nourishment.  If  we  add  to  the  above  a  generous 
supply  of  fats  and  starches,  without  the  minerals,  the  result  will 
still  be  a  gradual  course  of  starvation.  If  either  one  of  the  other 
groups  could  be  thus  entirely  excluded  from  our  diet,  the  result 
would  be  no  less  serious,  while  even  a  partial  exclusion  would  re- 
sult in  malnutrition  in  proportion  to  the  degree  of  deficiency  in 
any  one  essential  element  of  food.  As  nature  has  already  supplied 
the  necessary  combination  of  food-elements  in  all  of  our  animal 
and  vegetable  productions,  it  is  a  matter  of  interest  to  us  that  we 
are  not  only  able  to  make  the  proper  selections,  but  that  we  so 
treat  our  meats  and  vegetables,  in  preparing  them  for  the  table,  as 
not  to  deprive  them  of  any  of  their  qualities  necessary  for  our  com- 
plete sustenance. 
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In  our  examination  of  different  articles  of  food,  we  will  first 
direct  our  attenti  n  to  those  supplied  from  the  animal  kingdom,  as 
containing-  a  greater  proportion  of  the  plastic,  with  a  considerable 
amount  of  respiratory  food,  and  as  being  well  adapted  to  our 
wants.  In  the  class  of  animal  foods  we  must  include  not  only- 
meats,  but  milk,  butter,  cheese,  and  eggs.  These  latter  constitute, 
as  we  know,  an  important  part  of  the  diet  of  so-called  vegetarians, 
and,  taken  in  suitable  quantities,  with  the  proper  amount  and  vari- 
ety of  vegetable  food,  they  furnish  a  good  degree  of  nourishment. 
As  a  rule,  all  animal  foods  are  readily  digested,  being  the  product 
of  a  previous  digestion  of  vegetable  matter,  and  therefore  much 
more  concentrated  and  nutritious.  It  is  the  only  form  in  which  the 
crude  vegetable  productions  of  the  soil,  as  the  grasses,  etc. ,  can  be 
made  available  to  us  ;  that  is,  by  first  being  submitted  to  the  power- 
ful digestive  organs  of  the  herbivorous  animals,  and  coming  to  us, 
as  it  were,  second-hand.  The  vegetable  receives  its  nourishment 
directly  from  the  soil  and  the  atmosphere,  which  no  living  thing 
in  the  kingdom  of  animated  nature  can  do.  In  its  turn  the  vege- 
table contributes  to  the  growth  of  the  animal,  thus  supplying  a 
nutritious  food  for  man,  who,  at  his  dissolution,  yields  his  remains 
to  the  soil,  while  the  products  of  all  animal  waste,  which  we  may 
say  commences  at  birth,  contribute  to  the  support  of  vegetable 
life,  our  own  nourishment  being  but  a  step  in  the  organic  cycle 
around  which  these  forces  of  nature  are  ever  active. 

Milk. 

As  milk  contains  all  of  the  elements  necessary  for  healthy  nu- 
trition during  the  early  period  of  life,  it  has  been  called  a  typical 
food,  and,  being  an  animal  secretion,  it  is  proper  to  place  it  at  the 
head  of  the  list  of  animal  foods.*    Milk  is  the  best  food  for  the 

*  Milk  is  composed  of  a  clear  fluid  having  floating  in  it  a  myriad  of  little  globules 
of  fat.  When  it  is  allowed  to  stand  for  a  few  hours  these  fat-globules  rise  to  the  surface 
and  form  a  layer  called  cream.  The  clear  fluid  in  which  these  fat-globules  float  contains, 
in  solution,  casein  (or  cheese),  a  sugar  which  is  peculiar  to  milk,  and  therefore  called 
sugar -of -milk,  and  a  variety  of  salts,  besides  which  there  is  a  small  quantity  of  mucus 
from  the  membrane  lining  the  milk- tubes  of  the  udder.  It  is  chiefly  this  mucus  which 
forms  a  scum  on  the  surface  of  milk  when  it  is  boiled.  Certain  substances  have  the 
property  of  curdling  the  casein,  the  gastric  juice  being  the  most  notable  of  them,  and 
the  active  agent  in  rennet  made  from  the  stomach  of  the  calf,  as  commonly  used  in  the 
manufacture  of  cheese.  When  a  thin  layer  of  milk  is  examined  under  a  microscope,  the 
globules  of  fat  present  an  appearance  similar  to  that  of  the  adjoining  figures,  and  it  is 
their  comparative  number  which  determines  the  richness  or  poverty  of  the  sami)le. 
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human  infant,  as  well  as  for  the  young  of  all  mammalia,  each  kind 
thriving  best  upon  that  furnished  by  its  own  mother.  It  contains 
a  large  proportion  of  water,  a  certain  amount  of  nitrogenous  or 


Fig.  107.  Fig.  108. 


Figure  107. — (After  Hassali,.) — Cow's  milk  of  good  quality,  as  it  appears  when  greatly  mag- 
nified. The  space  is  pretty  evenly  covered  with  numerous  well-developed  and  shining  drops  of 
fat,  floating  in  a  clear  fluid. 

PlGliH'^  108. — (After  Hassai.l). — Cow's  milk  of  poor  quality,  as  it  appears  under  a  micro- 
scope. Compared  with  the  adjoining  sample,  it  shows  fewer,  smaller,  and  less  perfectly  devel- 
oped fat-globulcs. 

plastic  matter  in  the  form  of  casein,  the  respiratory  or  heat-form- 
ing food  in  the  fat  and  milk-sugar,  and  the  mineral  elements  in  the 
salts  which  it  holds  in  solution. 


Figure  109. — (After  Hassall.) — Cream  from  cow's  milk,  greatly  magnified.  While  some 
of  the  oil-globules  are  relatively  of  natural  size,  others  have  united  to  form  large,  glistening 
drop.-i.  It  is  the  hastening  of  this  process  by  churning  which  separates  the  fat  from  the 
watery  part  of  milk  in  the  form  of  butter. 

The  proportions  in  which  these  constituents  are  found  vary  in 
the  milk  of  different  animals  ;  but  as  cow's  milk  is  the  one  gener- 
ally used  as  human  food,  except  for  the  nursing  infant,  we  will 
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give  here  its  average  composition.  In  100  parts  of  cow's  milk 
there  are  of  casein,  4.-18  ;  butter,  3.13  ;  sugar,  4.77  ;  salts,  .GO;  and 
water,  87.02.  These  proportions,  as  well  as  the  specific  gravity, 
vary  slightly  with  different  animals,  and  also  with  the  manner  in 
which  they  are  fed.  The  milk  of  the  human  mother  varies  consid- 
erably from  that  of  the  cow,  in  that  it  contains  less  casein,  fat,  and 
salts,  and  a  larger  amount  of  sugar  ;  and  when  the  mother  is,  from 
any  cause,  unable  to  nurse  her  infant,  and  it  becomes  necessary  to 
substitute  cow's  milk,  the  latter,  if  pure,  should  be  made  to  approxi- 
mate in  composition  as  nearly  as  possible  to  the  mother's  milk  by 
the  addition  of  water  and  sugar,  with  a  small  amount  of  lime- 
water —  the  latter  to  prevent  the  milk  becoming  rapidly  sour, 
which  is  often  a  cause  of  dangerous  illness,  and  sometimes  even 
fatal  to  the  child. 

It  is  well  k4iown  that  children  artificially  fed  have  much  less 
chance  of  living  than  those  nursed  by  their  mothers.  Human 
milk  does  not  so  readily  become  acid  as  cow's  milk,  and  as  milk 
received  from  the  breast  is  neither  exposed  to  the  air  nor  changed 
in  temperature,  it  enters  the  stomach  of  the  child  perfectly  fresh 
and  in  a  condition  to  impart  the  most  benefit,  while  we  can  never 
be  quite  sure  that  milk  fed  from  a  bottle  has  not  already  reached 
the  incipient  stage  of  change.  We  cannot,  therefore,  be  too  careful 
in  cleansing  a  nursing-bottle  immediately  after  it  has  been  used. 
On  no  account  should  we  allow  any  portion  of  the  milk  to  remain 
for  a  future  feeding,  but  the  bottle  should  be  thoroughly  cleansed 
after  each  feeding,  and  then  filled  with  a  solution  of  soda  to  keep 
it  perfectly  sweet. 

Taken  with  bread,  oatmeal,  or  Indian  mush,  milk  is  an  article 
of  diet  adapted  to  the  wants  of  older  children  and  adults,  and  in 
this  way  it  is  much  used  among  farmers  in  different  parts  of  this 
country. 

Milk  sold  in  cities  is  often  diluted  with  water,  or  deprived  of  a 
portion  of  its  cream,  which,  though  not  rendering  it  positively  in- 
jurious, diminishes  its  nutritive  value.    This  practice  of  diluting 

*  Besides  the  differences  between  the  milk  of  a  cow  and  human  milk,  as  above  men- 
tioned, it  has  been  found,  by  those  who  have  had  experience  in  the  artificial  feeding-  of 
infants,  that  the  casein  of  cow's  milk,  when  taken  into  the  stomach  of  an  infant,  is  liable 
to  form  firm,  bulky,  and  extremely  indigestible  curds,  while  the  curdled  casein  of  human 
milk  assumes  a  softer  and  more  finely-divided  curd,  which  is  readily  acted  on  by  the 
digestive  fluids  of  the  stomach.  It  has  also  been  found  that  when  something  of  a  gela- 
tinous nature,  like  a  thin  size  made  of  purified  gelatin,  or  a  well-cooked  gruel  of  barley  flour, 
is  mixed  with  cow's  milk,  the  acid  of  the  gastric  juice  does  not  attack  the  casein  so 
readily;  a  softer  and  more  porous  curd  is  formed,  and  its  digestion  is  rendered  easier. 
Neither  the  gelatin  nor  the  barley  are  used  in  this  case  with  a  view  to  their  being  of  any 
special  value  as  foods,  but  simply  to  influence  the  formation  of  soft  curds  of  casein. 
Vol.  I.— 8 
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milk  has  had  the  effect  to  lessen  the  general  confidence  in  the 
honesty  of  the  milkman,  and  about  twenty  years  ago  a  new  indus- 
try was  developed,  that  of  condensing  milk  to  one-fourth  of  its 
original  bulk  by  slow  evaporation  in  vacuum-pans,  and  selling  it 
under  the  name  of  condensed  milk,  of  which  there  are  now  two 
varieties  :  one  consisting  of  condensed  milk  alone,  the  other  con- 
taining, in  addition,  a  considerable  amount  of  refined  sugar.  In 
the  latter  form,  milk  will  keep  for  a  long  time,  but  its  increased 
amount  of  sugar  detracts  from  its  value  as  a  flesh-forming  food. 
Condensed  milk  without  the  addition  of  sugar  will  keep  for  several 
days,  and,  although  possessing  no  advantage  over  new  milk  undi- 
luted, it  insures  to  the  city  consumer  a  reliable  article  of  food.  It 
may  be  diluted  when  used,  and  the  consumer  is  saved  the  expense 
of  purchasing  water  at  the  rate  of  eight  or  ten 
cents  per  quart. 

Milk  from  cows  fed  chiefly  on  distillery 
swill,  and  that  from  diseased  cows,  though  not 
known  to  contain  the  germs  of  any  particular 
malady,  may  be  regarded  as  by  far  less  nutri- 
tious and  more  readily  undergoing  an  acid 
change,  than  milk  from  healthy,  well-fed  cows. 

The  addition  of  foul  water  to  milk,  or  the 
cleansing  of  cans  with  water  in  which  there  is 
sewage  contamination,  should  be  carefully 
avoided,  as  many  cases  of  typhoid  fever  have 
been  known  to  occur  in  consequence  of  wash- 
ing milk-cans  with  water  which  had  previously 
been  so  contaminated. 

The  quality  of  milk  is  easily  tested  by  its 
specific  gravity  and  by  the  proportion  of  cream 
which  it  contains.  The  specific  gravity  of  milk 
usually  ranges  from  1030°  to  1034°,  that  of 
water  being  1000°.  When  a  specific  gravity 
instrument  is  made  to  be  exclusively  used  for 
the  examination  of  milk,  it  is  called  a  Lacto- 
meter, and  its  scale  is  graduated  from  0— which 
is  equivalent  to  1000  on  a  hydrometer  scale  to 
100 — which  represents  the  standard  of  pure 
milk ;  the  latter  point,  however,  is  somewhat 
arbitrary  with  the  maker  of  the  instrument, 
some  placing  100  so  as  to  correspond  with  1034  of 
the  hydrometer,  and  others  placing  it  below  that  standard.  As 
pure  milk  varies  somewhat  in  its  specific  gravity,  the  purchaser  of 
a  lactometer  should  always  know  the  standard  adopted  in  order  to 


Figure  110.  —  (After 
Hassall.) — A  lactometer, 
and  glass  vessel  for  holding 
milk  to  be  tested.  The 
points  on  the  scale  indi- 
cated by  n  are  the  limits 
of  specific  gravity  of 
healthy,  pure  milk. 
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more  accurately  determine  the  quality  of  the  milk  he  proposes  to 
examine.  The  standard  established  by  the  Health  Department  of 
New  York  is  1,029,  and  in  graduating  the  lactometer  used  by  the 
milk  inspectors,  100  is  placed  at  that  standard,  which  is  one  below 
the  usual  minimum.  This  low  standard  was  adopted  that  the 
milk  dealers  might  have  no  cause  to  complain  of  unfair  treatment 
at  the  hands  of  the  inspectors.  In  testing  milk  for  its  specific 
gravity,  a  sufficient  quantity  of  the  fluid  is  poured  into  a  deep 
glass  vessel  (a  wide-mouthed  bottle  will  answer),  and  the  instru- 
ment carefully  immersed.  If  it  is  sustained  to  the  point  100  we  are 
assured  that  the  milk  is  undiluted,  but  if  it  sinks  to  90  we  know 
that  the  fluid  consists  of  90  per  cent,  milk  and  10  per  cent,  water. 

The  test  for  cream  by  the  creamometer  is  not  so  reliable,  as  the 
amount  of  cream  rising  to  the  surface  does  not  always  indicate  the 
amount  of  fat  present.  The  instrument  is  a  glass  tube,  eleven 
inches  long  and  half  an  inch  in  diameter,  graduated  from  0  to  100, 
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Figure  111.— (After  Hassall.  )— Four  creamometers  arranged  in  a  stand.  Each  having  been 
filled  to  the  zero  mark  with  milk  from  a  separate  cow,  the  letters  C  indicate  the  depth  to  which 
cream  had  risen  in  each  tube  at  the  end  of  several  hours,  namely  :  in  the  one  to  the  left,  four 
per  cent.,  in  the  next  seven  per  cent.,  in  the  third,  ten  per  cent.,  and  in  the  one  on  the  right, 
seven  per  cent. 

the  100  mark  being  at  the  bottom  of  the  tube.  To  test  milk  for  the 
amount  of  cream  it  contains,  the  tube  is  to  be  filled  to  the  0-mark 
and  allowed  to  stand  for  twenty  hours,  when  the  percentage  of 
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cream  may  be  readily  seen  on  the  graduated  surface  of  the  tube. 
Some  samples  have  shown  as  high  as  eighty  per  cent,  of  cream, 
but  ordinarily  good  milk  tested  in  this  manner  should  show  from 
twelve  to  sixteen  per  cent,  [eleven  and  a  half  per  cent. ,  according  to 
Hassall]  ;  but  this  is  only  an  approximation,  and  to  arrive  at  any 
accurate  knowledge  a  chemical  analysis  is  necessary.* 

Butter, 

Butter  is  fat  separated  from  cream  by  the  process  of  churning  (by 
which  operation  the  albuminoid  vesicle,  or  envelope  of  each  globule 
of  fat,  is  broken  ;  the  fat  escapes  and  is  collected  into  a  mass).  When 
fresh  and  sweet  it  is  an  excellent  heat-giving  food,  well  tolerated 
by  stomachs  that  cannot  bear  fat  meat,  and  with  food  abounding 
in  starch  it  seems  almost  indispensable,  as  we  know  by  the  relish 
it  lends  to  bread  and  potatoes.  It  frequently  contains  some  casein, 
which,  acting  as  a  ferment,  causes  the  butter  to  become  rancid. 
In  order  to  prevent  this,  care  should  be  taken  to  expel,  as  completely 
as  possible,  the  buttermilk  which  contains  the  casein,  by  thoroughly 
working  and  kneading  the  butter,  which,  when  free  from  casein, 
will  remain  fresh  and  sweet  for  a  long  time.  It  is  estimated  that 
one  cow  will  produce  140  pounds  of  butter  per  annum,  the  average 
yield  being  about  one  pound  to  twelve  quarts  of  milk. 

Quite  recently  an  artificial  butter,  known  as  oleomargarine. 
has  been  introduced,  made  chiefly  from  beef -suet.  The  method  of 
manufacture  is  to  take  the  fresh  suet,  carefully  washed  and  cut 
very  fine,  and  submit  it  to  a  heat  of  about  120°  Fahr.,  which  sepa- 
rates the  fat  from  the  cellular  tissue.  The  liquid  fat  is  then  drawn 
off  from  the  tank  and  allowed  to  cool  until  it  solidifies,  when  it  is 


*  "  Pure  milk,  not  deprived  of  its  cream,  has  a  less  specific  density  than  skim  milk, 
caused  by  the  lightness  of  the  cream.  If  the  cream  be  wholly  or  in  part  removed  from 
milk,  the  residual  fluid  will  weigh  heavier  than  that  which  contains  its  normal  propor- 
tion of  cream.  Skim  milk,  therefore,  tried  by  the  galactometer  scale  for  pure  milk  only, 
would  give  a  higher  specific  gravity  than  ordinarily  belongs  to  pure  milk,  and  hence  the 
error  might  be  committed  of  supposing  it  to  be  pure — an  error  which  can  be  corrected  by 

means  of  the  creamomrter,  whereby  the  percentage  of  cream  is  estimated  

Again,  if  to  such  skim  milk  we  add  a  certain  percentage  of  water,  we  restore  it  to  its 
proper  specific  gravity,  and  therefore  this  milk  would  show  ....  the  density  proper  to 
pure  milk,  and  hence  this  fraud  would  escape  detection.  In  order  to  meet  cases  of  thi.s 
kind,  which  are  of  frequent  occurrence — namely,  the  complete  or  partial  removal  of  the 
cream — it  is  necessary  also  to  employ  the  creamometer,  and  ascertain  by  it  whether  the 
sample  contains  the  proper  proportion  of  cream  or  not.  Indeed,  it  is  not  possible  to  come 
to  any  certain  or  safe  conclusion  without  employing  the  two  instruments,  the  lactome- 
ter or  hydrometer,  for  taking  the  specific  gravity  of  the  whole  milk,  and  the  creamome- 
ter to  measure  the  cream." — Hassall  on  "Food:  Its  Adulterations  and  the  Methods 
for  their  Detection." 
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submitted  to  pressure,  whicli  separates  the  oily  portion  from  the 
stearine.  This  oil.  which  is  known  as  oleomargarine,  is  now 
churned  with  about  half  its  volume  of  new  milk,  producing  what 
is  called  oleomargarine  butter.  As  this  is  produced  at  a  much  less 
expense  than  ordii\ary  butter  from  the  cow,  and  as  it  is  more  pal- 
atable than  most  of  the  cheap  butter  in  the  market,  and  possesses 
the  advantage  of  not  becoming  rancid,  it  is  rapidly  gaining  ground 
as  an  important  article  of  trade,  large  quantities  of  it  being  ex- 
ported, besides  being  used  here  to  a  considerable  extent  by  those 
who,  from  necessity  or  choice,  are  induced  to  practise  economy  in 
the  purchase  of  their  food  supplies. 

Cheese, 

Cheese  is  the  coagulated  casein  which,  after  its  separation  from 
the  milk,  has  been  pressed  and  dried.  When  made  of  unskimmed 
milk  it  contains  also  the  fat,  and  is  therefore  both  plastic  and  res- 
piratory, or  flesh-forming  and  heat-forming.  It  may,  therefore, 
be  eaten  to  some  extent  as  a  substitute  f^r  meat ;  but  it  should  be 
remembered  that  cheese  is  a  highly  concentrated  food,  and  cannot 
be  digested  in  large  quantities  at  a  time,  and  therefore  it  should 
always  be  eaten  somewhat  sparingly,  and  with  substances  more 
bulky  and  containing  plenty  of  starch  and  fat.  Thus,  bread  and 
butter  and  cheese,  with  a  moderate  allowance  of  potatoes,  will 
constitute  a  fair  diet  for  a  time  in  the  absence  of  meat.  Cheese 
that  is  made  of  skimmed  milk  consists  principally  of  casein,  and 
is  therefore  a  nitrogenous  food  in  a  still  more  concentrated  form, 
and  if  eaten  alone  is  less  easily  digested  than  cheese  made  from 
unskimmed  milk.  To  secure  its  digestion  it  should  be  eaten  with 
a  still  larger  proportion  of  bread,  vegetables,  and  fats.*  The  diges- 
tibility of  cheese  depends  partly  upon  its  age.  and  partly  upon  the 
amount  of  fat  it  contains  ;  new  cheese  and  skim  cheese,  being  mas- 
ticated with  difficulty,  are  prematurely  swallowed,  and  hence  re- 
quire a  longer  time  for  digestion  than  old  cheese,  or  cheese  con- 
taining a  proper  proportion  of  fat.  Cheese  abounding  in  fat  is 
known  as  rich  cheese,  while  skim-milk  cheese  is  called  poor  ;  and 
although  the  latter  is  richer  in  plastic  material  than  the  former,  it 


*  [Large  quantities  of  cheese  are  made  and  sold,  in  this  country  and  in  Europe,  in  which 
oleomargarine  has  been  mixed  with  skimmed  milk  to  replace  the  cream.  After  the  mix- 
ture the  milk  is  thoroughly  stirred,  rennet  is  added  in  the  usual  way,  and  the  fat  is  con- 
tained in  the  curd  in  the  same  way  that  the  cream  would  have  been  if  it  had  remained. 
Although  it  is  not  equal  ia  qualitj'  to  good  cheese  irom  unskimmed  milk,  it  is  better,  as 
a  food,  than  the  skimmed  milk  variety, — Ed.] 
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is  doubtful  if  it  affords  any  greater  amount  of  nutrition,  because  it 
is  less  easily  digested. 

Edward  Smith  gives  the  following  as  the  proximate  composi- 
tion of  each  of  the  two  varieties  of  cheese  : 


Eggs  are  both  nitrogenous  and  carbonaceous,  the  nitrogenous 
element  being  furnished  by  the  white  in  the  form  of  albumen, 
while  the  yolk  also  furnishes  albumen,  oil,  and  a  small  amount 
of  sulphur.  As  they  contain  no  starch  or  sugar,  and  but  little 
fat,  they  do  not  constitute  a  complete  diet,  but  should  be  eaten 
with  articles  which  supply  these  elements  ;  hence,  ham  and  eggs, 
with  potatoes,  bread  and  butter,  not  only  gratify  the  taste,  but 
supply  the  natural  wants  of  the  system.  Eggs  enter  largely  into 
the  preparation  of  various  dishes,  as  cakes,  puddings,  custards, 
creams,  etc.,  and  in  this  way  contribute  to  our  enjoyment  as  well 
as  to  our  necessities.  When  quite  fresh,  they  are  more  palatable 
and  more  easily  digested  if  boiled  or  jDoached  than  if  fried  ;  but 
any  slight  musty  taste  which  they  may  have  acquired  by  time  is 
destroyed  by  the  greater  heat  to  which  they  are  exposed  in  frying. 
They  should  be  cooked  until  the  white  is  coagulated,  without  har- 
dening the  yolk  ;  but,  if  cooked  beyond  this  point,  the  time  re- 
quired for  their  digestion  is  increased. 

Eggs  contain  about  twenty-six  per  cent,  of  solid  matter,  of 
which  fourteen  per  cent,  is  nitrogenous  or  flesh-forming,  and  ten 
and  a  half  per  cent,  carbonaceous  or  heat-forming. 


Meat,  as  human  food,  is  used  more  or  less  extensively  in  all 
parts  of  the  world,  and  is  regarded  by  all  civilized  nations  as  the 
best  promoter  of  strength  and  activity,  both  of  muscle  and  brain. 
Dr.  Letheby  says  that  in  London  "  the  indoor  operatives  eat  it  to 
the  extent  of  14.8  ounces  per  adult,  weekly  ;  seventy  per  cent,  of 
English  farm-laborers  consume  it  to  the  extent  of  sixteen  ounces 
per  man,  weekly  ;  sixty  per  cent,  of  the  Scotch,  thirty  of  the  Welsh, 
and  twenty  of  the  Irish,  also  eat  it."  In  this  country  it  is  eaten  in 
larger  quantities,  and  by  a  much  larger  proportion  of  the  people, 
few  being  so  poor  that  they  cannot  afford  it  in  some  form. 

Although  the  meats  of  different  animals  vary  in  regard  to  cer- 


Skim-milk  cheese  , 

Very  good  new  milk  cbeese 


Water,  44;    Xitrogeuous,  44.8  ;    Fat,  G.3;    Salt,  4.9. 
"     30;  ••  28.4;  31.1;       "  4.5. 


Eggs. 


Meat. 
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tain  peculiarities,  they  are  nevertheless  essentially  the  same,  being 
rich  in  nitrogenous  matter  and  fat,  containing  also  a  considerable 
amount  of  salts,  and,  in  short,  highly  nutritious  and  easily  digested 
and  assimilated.* 

In  flavor,  meats  vary  with  the  different  modes  of  cooking,  with 
the  age  of  the  animals,  the  manner  in  which  they  are  fattened,  and 
the  way  in  which  they  are  preserved.  Salting  meat  detracts  from 
the  flavor  and  nutritious  quality  by  extracting  a  portion  of  the 
juices,  leaving  the  lean  portion  tough  and  difficult  of  digestion,  and 
with  a  flavor  much  inferior  to  that  of  fresh  meat.  In  cooking  meat 
it  is  important  that  the  juices  be  saved,  and  this  is  effected  by  first 
exposing  it  to  a  high  temperature  for  a  few  moments,  by  which 
the  albumen  on  the  surface  is  coagulated,  forming  an  impervious 
coating  which  prevents  any  further  escape  of  fluid.  The  tempera- 
ture may  then  be  somewhat  reduced  and  the  process  continued,  the 
meat  being  cooked  in  its  own  fluids,  and  when  done  it  is  tender 
and  juicy.  If,  however,  the  opposite  course  be  followed,  and  the 
meat  first  exposed  to  a  low  and  gradually  increasing  temperature, 
the  result  will  be  quite  different,  as  much  of  the  fluid  and  nutritive 
portion  of  the  meat  will  escape,  leaving  the  remainder  compara- 
tively dry,  hard,  and  indigestible.  The  latter  course  is  to  be  adopted 
only  in  making  soups  or  broths,  when  it  is  desirable,  as  far  as  pos- 
sible, to  extract  the  juices  and  nutritive  qualities  from  the  meat 
in  order  that  the  soup  may  be  good  ;  and  it  is  well  known  that  we 
cannot  have  both  good  soup  and  good  meat  from  the  same  piece. 

Of  the  different  methods  of  cooking  meats,  doubtless  roasting 
develops  a  flavor  which  is  most  agreeable  to  the  greatest  number 
of  persons,  while  perhaps  the  most  economical  method  is  stewing, 
in  which  there  is  no  waste.  Certain  meats,  however,  seem  to  re- 
quire certain  methods  of  treatment  in  order  that  their  best  flavors 
may  be  fully  brought  out,  and  they  be  rendered  tender  and  diges- 
tible ;  and  it  may  be  added,  that,  to  effect  this  purpose,  meat  should 
be  kept  some  time  after  the  animal  is  slaughtered.  It  is  said  that 
the  nearer  meat  approaches  a  state  of  incipient  decomposition, 
without  becoming  in  any  degree  tainted,  the  more  agreeable  its 
flavor  and  the  more  tender  and  digestible  it  becomes. 

Beef,  from  its  close  texture,  its  large  proportion  of  lean  meat, 
the  amount  and  richness  of  its  juices,  and  its  agreeable  flavor  when 
properly  cooked,  has  well  been  regarded,  in  point  of  nutritive  va- 
lue, as  the  leading  article  among  animal  foods.  The  proportions 
of  lean  and  fat  meat  in  the  average  carcass  are  such  as  to  meet 


*  It  is  a  notable  fact  that,  with  very  rare  exceptions,  the  flesh  of  carnivoroxis,  or 
meat-eating  animals  and  birds,  is  never  used  as  human  food. 
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the  general  wants  of  the  system,  as  it  regards  animal  food,  while 
the  accompanying  vegetables,  with  the  bread  and  butter  used,  con- 
tribute to  the  completion  of  a  perfect  diet.  When  properly  cooked, 
it  is  not  only  grateful  to  a  majority  of  palates,  but  is  readily  digest- 
ed and  assimilated,  affording  to  the  system  good  muscular  devel- 
opment, with  a  plenty  of  heat  and  force-giving  material.  It  is 
more  nutritious  and  more  easily  digested  when  fresh  than  when 
preserved  with  salt,  as  this  process  extracts  a  portion  of  the  juices, 
and  renders  the  meat  comparatively  hard  and  dry.  Hence,  corned 
beef,  though  a  favorite  with  some,  is  more  difficult  of  digestion 
and  less  nutritious  than  fresh  beef. 

Veal,  though  of  a  delicate  flavor,  is  of  less  nutritive  value  than 
beef.  It  varies  much  according  to  the  age  of  the  animal,  which 
may  be  anywhere  from  one  month  to  six  or  nine.  A  calf,  well  fat- 
tened on  its  mother's  milk,  and  killed  at  the  age  of  five  or  six 
weeks,  yields  meat  which  is  very  tender  and  of  a  delicate  flavor, 
but  not  so  easily  digested  as  beef  ;  neither  can  it  be  used  as  a  daily 
food,  because  it  is  not  sufficiently  nutritious  to  meet  the  require- 
ments of  active  life.  When  roasted  and  thoroxighly  cooked  it 
makes  a  delightful  dish  for  occasional  use. 

Mutton,  ranks  next  to  beef  in  point  of  nutritive  value,  and  as  an 
agreeable  food  for  all  classes  of  persons.  It  has  a  delicate  flavor, 
and  is  a  favorite  meat  at  the  English  table.  It  contains  more  fat 
than  beef,  and  is  of  a  somewhat  looser  texture,  and  therefore  does 
not  impart  the  same  muscular  strength  and  powers  of  endurance 
that  are  derived  by  those  who  partake  of  an  equal  quantity  of  well- 
cooked  beef.  It  is  a  wholesome,  easily  digested  meat,  and  well 
adapted  to  the  wants  of  persons  whose  occupations  do  not  call  forth 
strong  physical  exertion,  or  whose  support  does  not  dej^end  upon 
continued  muscular  effort.  It  may  be  cooked  by  roasting,  boiling, 
or  stewing,  and,  we  may  add,  to  some  extent,  by  frying.  Mutton 
chops,  cooked  in  the  latter  style,  are  regarded  by  many  as  a  supe- 
rior dish.  The  joint  which  is  sometimes  cooked  by  boiling  is  the 
leg,  as  it  contains  less  fat  and  bone  in  proportion  to  the  amount  of 
meat  than  any  other  part  of  the  animal. 

The  term  "  braxy  mutton  "  is  applied  to  the  meat  of  a  sheep 
that  has  died  of  disease  of  some  vital  organ,  as  the  brain,  lungs, 
etc. ,  the  illness  being  of  a  brief  duration,  and  the  animal  dying,  as 
is  supposed,  before  the  flesh  has  become  infected  with  disease. 
It  is  said  that  among  the  Scotch  shepherds  a  considerable  use  is 
made  of  braxy  mutton,  and  that  one  feature  of  the  contract  between 
the  farmer  and  his  shepherd  is  that  the  latter  shall  be  entitled  to  a 
certain  number  of  braxy  sheep  yearly.  As  to  the  effects  of  eating 
meat  of  this  kind,  Edward  Smith  says  he  has  made  the  most  care- 
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fill  inquiries  witliout  being  able  to  learn  that  any  disease  of  the 
human  system  had  been  known  to  follow  the  use  of  it,  and  that  it 
is  generally  believed  to  be  good  in  flavor  and  wholesome  in  quality. 
It  is  the  practice  to  salt  the  meat  for  the  purpose  of  preserving  it, 
and  any  portion  having  the  appearance  of  being  unsound  is  cut 
away.  In  this  country  tht^  meat  of  no  animal  that  has  died  in  any 
other  way  than  being  slaughtered  for  human  food  is  used  as  such, 
the  laws  of  many  of  the  States  being  very  strict  on  this  subject. 

Lamb  has  a  somewhat  more  delicate  flavor,  and  is  more  readily 
digested  than  mutton,  being  tender,  and  the  flesh  less  solid  than 
that  of  the  full-grown  sheep,  containing  more  water  and  less  nitro- 
genous matter.  It  is  therefore  regarded  more  as  a  luxury  than  a 
solid  and  strengthening  food. 

Goafs  and  kid's  flesh  are  eaten  in  some  countries  to  considerable 
extent.  In  flavor  they  somewhat  resemble  mutton  and  lamb,  but 
they  contain  less  fat  and  more  nitrogenous  matter,  and  are  there- 
fore regarded  as  stronger  foods. 

Pork  contains  by  far  more  fat  and  less  nitrogenous  matter  than 
beef  or  mutton,  and  is  of  less  value  as  a  flesh-forming  and  strength- 
ening food.  The  habits  of  the  animal,  and  the  manner  in  which  it 
is  kept  and  fed,  favor  the  storing  up  of  fat ;  and  its  rapid  growth, 
with  the  comparatively  short  time  required  for  fattening,  renders 
the  meat  very  much  cheaper  than  beef,  and  hence  it  is  much  used 
by  the  poor.  In  this  country  it  is  used  more  generally  in  the  agri- 
cultural districts  than  in  cities,  as  it  is  preserved  by  being  packed 
with  salt,  and  is  always  at  hand  when  fresh  meat  cannot  be  ob- 
tained. Some  portions  of  the  animal,  as  the  belly  and  face,  con- 
tain so  much  fat  that  when  fresh  the  meat  is  not  easily  digested, 
and  is  not  eaten  until  after  it  has  been  salted.  The  most  delicate 
part  of  fresh  pork  is  the  tenderloin,  and  the  most  substantial  por- 
tion, when  properly  cured,  is  the  ham,  as  it  contains  less  fat  and 
more  nitrogenous  matter  than  any  other  part  of  the  animal. 

As  pork  is  more  frequently  diseased  than  other  meat,  and  as 
the  diseases  are  such  as  to  seriously  affect  the  human  system,  it 
follows  that  pork  is  eaten  with  greater  risk  than  attends  the  use  of 
most  other  meats. 

The  cysticercus,  or  measle.  in  pork,  consists  of  a  parasite  armed 
with  a  crown  of  hooks  and  enclosed  in  a  sac,  the  whole  being 
about  the  size  of  a  hemp-seed.  These  parasites  are  diffused  through 
the  lean  part  of  the  meat,  and,  when  swallowed,  the  creature  is 
soon  liberated  from  its  sac  by  the  action  of  the  gastric  juice,  when 
it  passes  into  the  intestines,  where  it  fastens  itself  by  its  hooks, 
and,  by  growing,  soon  develops  into  a  tape-worm.  When  once 
introduced  into  the  human  stomach  it  is  sure  to  add  to  itself  joint 
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after  joint,  until  its  effects  are  fully  realized.  [For  further  de- 
scription, see  also  affections  of  digestive  apparatus  in  infancy  and 
childhood.] 

Another  encysted  parasite  which  infests  pork  is  the  trichina 
spiralis,  a  minute  thread-like  worm,  about  the  thirtieth  of  an  inch 


Fig.  113.  Fig.  114. 

Figure  113. — Cysticerciis  cellulosae,  natural  size. 
FiGUKE  113. — The  same  seen  through  a  inagnifying-glass. 

FiGUUE  114. — A  fragment  of  pork  containing  the  cysticerciis,  which,  on  passing  into  the 
stomach  and  being  digested,  liberates  the  parasites.  These  attach  themselves  to  the  walls  of 
the  intestine  and  develop  into  tape-worms  {T(eHia  soliuiu). 

in  length,  and,  as  its  name  indicates,  coiled  up  in  a  spiral  form. 
It  exists  in  the  lean  meat,  and,  like  the  measle,  when  taken  into 
the  human  stomach,  it  is  soon  released  from  the  cyst,  and  by  the 
nourishment  it  receives  it  grows  rapidly  and  begins  to  multiply 
its  species,  the  female  producing  from  300  to  500  young.  These 
young  worms  soon  make  their  way  through  the  intestinal  coats, 
and  penetrate  to  the  muscles  in  different  parts  of  the  system,  where 
they  eventually  find  lodgement,  causing,  in  their  travels,  severe 
irritation  of  the  stomach  and  intestines,  with  high  fever  and  ex- 
cruciating pain  in  the  inflamed  muscles  along  which  they  bur- 
row. The  disease  progresses  until  the  patient  dies,  or  nature  brings 
relief  by  surrounding  each  worm  with  a  fibrous  sac,  after  which  it 
is  harmless.  Many  cases  of  this  disease  have  occurred  from  the 
eating  of  pork,  a  large  proportion  terminating  fatally  after  brief 
periods  of  intense  suffering.  [For  further  description,  see  chapter 
above  referred  to.] 

As  this  parasite  is  not  easily  detected  with  the  naked  eye,  it 
should  be  the  invariable  practice  of  all  pork-eaters  to  see  that  their 
meat  is  thoroughly  cooked,  as  the  heat  required  to  cook  the  meat 
through  to  every  part  is  alone  capable  of  destroying  the  trichina  ; 
and  as  the  microscope  is  not  in  the  hands  of  every  cook,  we  can 
never  be  certain  that  our  meat  is  absolutely  free  from  disease. 
Most  of  the  cases  of  trichinosis  of  which  we  have  any  account  have 
resulted  from  eating  pork  imperfectly  cooked,  or  uncooked  sau- 
sages, or  ham  infested  with  the  worm,  which  imperfect  cooking 
failed  to  destroy. 
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The  meats  thus  far  occupying  our  attention  comprise  the  ordi- 
nary flesh  foods  in  use,  though  various  other  animals  contribute 
from  time  to  time  to  the  sustenance  of  the  human  family,  and  may 
now  be  briefly  noticed. 

Game. — Without  entering  into  minute  inquiries  concerning  the 
nutritive  value  of  different  varieties  of  game,  it  may  suffice  to  say 
that,  as  a  rule,  aninlals  that  run  wild  have  a  greater  proportion  of 
solid  flesh  and  less  fat  than  domestic  animals,  and  hence  contain 
more  nitrogenous  matter.  The  flesh  is  also  more  solid,  and  mas- 
ticated with  greater  difficulty.  The  flavor  is  generally  somewhat 
stronger,  and  the  meat,  if  well  digested,  is  highly  nutritious. 

Poultry  and  small  game  are  used  to  a  considerable  extent  in 
some  seasons  of  the  year.  The  meats  are  easily  digested,  are  less 
juicy,  and  contain  less  fat  than  butcher's  meat,  and  they  are  better 
adapted  to  the  wants  of  the  sick  and  invalids  than  of  strong  work- 
ing men.  In  this  class  of  meats  we  have  a  great  variety  of  quality 
and  flavor,  and,  as  a  rule,  we  may  say  that  the  dark  meat  of  a  fowl 
is  more  easily  digested  than  the  white. 

Fish,  of  which  there  is  an  almost  infinite  variety  in  use  through- 
out all  parts  of  the  world,  although  palatable  and  digestible,  can- 
not, in  point  of  nutritive  value,  be  wholly  substituted  for  the  flesh 
of  animals,  as  most  of  the  varieties  are  too  deficient  in  nitrogenous 
and  fatty  matter  to  meet  the  wants  of  the  working  classes.  The 
value  of  this  kind  of  food  varies  much  with  the  kind  of  fish— the 
red-blooded  class,  of  which  the  salmon  is  a  good  reijresentative, 
being  more  nutritious  than  the  white.  The  amount  of  fat  also 
varies,  the  salmon  having  a  good  supply  distributed  through  the 
flesh,  while  in  the  cod  it  is  stored  up  in  the  liver.  The  varieties  of 
fish  which  are  rich  in  fat  are  the  salmon,  the  trout,  the  mackerel, 
and  the  eel.  The  meat  of  white-blooded  fish  is  deficient  in  fat, 
and  hence  requires  to  be  eaten  with  substances  which  supply  this 
deficiency.  Thus,  we  see  that  the  melted  butter  which  is  invari- 
ably served  with  certain  kinds  of  fish  is  not  only  an  agreeable  ac- 
companiment, but  a  necessity.  Although  fish  is  generally  poorer 
in  nitrogen  and  fat  than  butcher's  meat,  it  is  richer  in  many  im- 
portant salts,  and,  when  eaten  occasionally,  is  an  important  article 
of  diet,  while  persons  who  live  exclusively  on  fish  are  said  to  suffer 
from  scurvy,  as  they  are  generally  badly  nourished.  Fish  should 
be  eaten  when  perfectly  fresh,  as  they  rapidly  undergo  decompo- 
sition, when  they  often  become  poisonous  and  cause  serious  illness. 

Shell-fish  are  generally  considered  as  luxuries  rather  than  neces- 
sary food.  Of  these  the  most  easily  digested  is  the  oyster,  eaten 
raw  or  roasted.  Clams,  crabs,  and  lobsters  are  digested  with  more 
difficulty,  though  they  are  very  extensively  used  when  in  season. 
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VEGETABLE  FOODS. 


These  include  the  seeds,  fruit,  roots,  and  in  some  cases  the  leaves 
and  stalks  of  plants.  As  has  already  been  stated,  vegetables  con- 
tain both  nitrogenous  and 
non-nitrogenous  elements, 
but  the  former  are  not 
in  proportion  to  afford  a 
healthy  nutrition  for  an 
indefinite  period  without 
overtaxing  the  digestive 
organs  with  a  surplus  of 
non-nitrogenous  matter, 
and  hence  persons  at- 
tempting to  live  on  vege- 
tables alone  become  large 

Figure  115.-(  After  HASSALL.)-Structure  of  a  grain  eatorS,    and   thuS  acquiro 

of  wheat  magnified  ;  «,  6,  the  layers  of  the  testa  or  outer  loro-<3  nKrlnmPTiQ  * 

coat;  <\  the  layer  containing  gluten  and  mineral  salts  ;  ^^'^S,*^'  ctUUUllieilb. 
</,  the  internal  structure  composed  of  compartments  or         AmOUg  the  S€6ds  USCd 

cells  holding  starch-grains.    (Largely  magnified. )  „        n       t  ^  ,i 

for  food  we  have  the  ce- 
real grains,  the  most  important  of  which  is  wheat,  as  it  contains 
nearly  all  the  elements  of  nutrition, 
is  produced  abundantly  in  all  parts 
of  the  civilized  world,  and  is  easily 
preimred  for  use. 

Wheat  contains  from  ten  to  fif- 
teen per  cent,  of  gluten,  and  from 
sixty  to  seventy  of  starch.  It  also 
contains  alkaline  and  earthy  phos- 
phates, and  small  proportions  of 
water  and  fat.  In  order  to  secure 
the  full  amount  of  nutrition  afforded 
by  wheat,  it  is  necessary  that  the 

entire  part  of  the  seed  within  the    „        n^.    /.i,.  i^,        >  o^.  i. 

^  .  Figure  116.— (After  Figuier.)— Starch- 

extreme  outer  coat  be  saved  in  the  grains  of  wheat  contained  in  the  woody 
J.  n  1  •  rm         1       j_  cells  of  the  seed.    (Largely  magnified. ) 

process  of  fiour-making.   The  wheat 

kernel  consists  of  three  distinct  parts,  the  central  or  starchy  por- 
tion, of  which  the  white  flour  is  made  ;  surrounding  this  is  a  layer 


*  [Professor  Gubler,  of  Paris,  has  recently  made  some  researches  into  the  causes  of  a 
disease  of  the  blood-vessels,  in  which  their  coats  become  calcified,  or  chalky,  and,  instead 
of  retaining  their  elasticity,  become  rigid  like  pipe-stems.  The  result  of  his  inquiry 
shows  that  the  principal  cause  of  this  trouble  lies  in  a  vegetable  diet.  French  peasants 
are  very  liable  to  the  disease,  and  the  Trappist  order  of  monks,  who  live  exclusively  on 
vegetable  food,  very  soon  show  this  degeneration  of  the  coats  of  their  arteries. — Ed.] 
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which  contains  the  gluten  and  phosphates,  a  good  deal  of  which  is 
rejected  with  the  bran  in  the  manufacture  of  fine  flour  ;  and  sur- 
i-ounding  all  is  a  very  thin,  siliceous,  and  woody  husk,  the  office 
of  which  is  to  contain  and  protect  the  other  two  portions  of  the 
grain,  but  in  itself  it  has  no  nutritive  value.  If  we  desire  the 
starchy  portion  only,  we  bolt  the  meal  very  finely  and  obtain 
nothing  but  the  whitest  flour  :  but.  if.  on  the  other  hand,  we  wish 
to  obtain  the  glutinous  portion  separately,  we  submit  the  bran  to 
a  second  and  coarser  bolting.  In  grinding  wheat,  the  miller  passes 
it  through  a  series  of  bolting-cloths,  and  thus  obtains  his  different 
grades  of  flour,  the  finest  being  the  best  in  appearance  and  of  the 
most  delicate  flavor,  consisting  principally  of  starch,  while  the 
coarser  grades  contain  more  flesh-forming  material. 

Rije  ranks  next  to  wheat  in  nutritive  value,  but  it  makes  a 
darker  flour,  and  the  bread  made  from  it  is  inferior  in  flavor  and 
digestibility  to  wheaten  bread,  as  well  as  less  nutritious.  In  100 
parts  of  rye  meal  there  are,  of  water,  15  ;  nitrogenous  matter,  8  ; 
starch,  G9.5  ;  sugar,  3.7  ;  fat,  2  ;  salts,  l.S. 


Fig.  UT.  Pig.  118. 

PiGUKE  117. — (After  Piguier.') — Starch-grains  of  Indian  corn,  magnified. 
Figuue  118. — (After  Piguiek.  )— Starch-grains  of  the  potato,  maguitied. 


Buckwheat  is  rich  in  starch,  but  not  in  gluten  :  and  owing  to 
this  latter  deficiency,  it  does  not  make  light  bread.  Buckwheat 
cakes,  which  are  common  with  us  during  the  winter  season,  when 
well  made,  are  light,  and  exceedingly  agreeable  ;  and  with  the  but- 
ter and  syrup,  which  usually  accompany  them,  furnish  a  good 
supply  of  heat-forming  material. 
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Indian  corn  is  raised  abundantly  in  many  parts  of  the  world, 
especially  in  warm  countries.  In  100  parts  of  the  ripe  grain, 
there  are,  of  water,  14  ;  nitrogenous  matter,  11  ;  starch,  G4.7  ; 
sugar,  0.4  ;  fat,  8.1  ;  salts.  1.7.  When  eaten  green,  it  has  a  very 
agreeable  flavor,  and  is  to  most  people  a  wholesome  food  ;  but  it 
does  not  agree  well  with  all  stomachs.  As  the  nitrogenous  matter 
in  corn  is  not  of  a  glutinous  nature,  it  does  not  make  a  light  bread, 
but  is  excellent  for  hot  cakes  and  puddings.  As  the  flavor  of  corn 
meal  is  harsher  than  that  of  wheat  and  rye,  it  should  be  improved 
by  mixing  with  it  milk,  eggs,  and  sugar  ;  and  when  well  prepared 
in  this  way  and  thoroughly  cooked,  few  preparations  of  the  kind 
are  more  agreeable  and  wholesome  than  hot  corn-bread,  Indian 
pudding,  or  "hasty  pudding,"  immortalized  in  song.* 

Corn-starch  is  used  pretty  extensively  in  puddings,  etc.,  and  is 
quite  equal  to  farina  or  arrow  root. 

Oatmeal  is  nutritious  and  digestible.  In  100  parts  there  are, 
of  water,  15  ;  nitrogenous  matter,  12.  G  ;  starch,  58.4  ;  sugar,  5.4  ; 
fat,  5.6  ;  salts,  3.  Like  corn-meal,  it  does  not  make  a  light  bread, 
but  is  generally  prepared  by  boiling  with  water  or  milk,  and  is 
eaten  with  milk,  or  with  butter  and  syrup  or  sugar.  It  is  a  strong 
and  healthy  food  when  thoroughly  cooked  ;  but  as  the  flavor  is 
somewhat  harsh,  a  liking  for  it  is  oftener  acquired  than  natural. 

Rice  is  a  very  digestible,  though  not  a  strong  food,  as  it  contains 
much  less  nitrogenous  matter  than  any  other  of  the  cereal  grains. 
The  average  proximate  elements  in  100  parts  of  rice  are — water, 
13;  nitrogenous  matter,  G. 3  ;  starch,  79.1;  sugar,  0.4;  fat,  0.7; 
salts,  0.5.  We  see  from  this  that  as  a  plastic  food  it  has  less  than 
half  the  nutritive  value  of  oatmeal,  being  only  half  as  rich  in  ni- 
trogenous matter,  and  containing  a  much  less  relative  proportion 
of  salts.  It  is  also  very  poor  in  sugar  and  fat,  but  contains  less 
water  than  other  grains,  is  the  richest  of  them  all  in  starch,  and 
constitutes  the  chief  diet  of  more  than  one-tenth  of  the  entire  pop- 
ulation of  the  globe.  Unlike  other  grains,  when  harvested  and 
ready  for  market,  it  has  no  waste  material,  as  the  outer  siliceous 
coat  is  removed  in  the  cleaning-mill,  leaving  nothing  but  the  clean 
white  grain,  of  which  there  are  different  grades,  the  broken  and 
smaller  grains  being  separated  from  the  larger,  which  constitute 
what  is  known  as  prime.  This  latter  quality  has  a  higher  commer- 
cial value  than  the  broken  grains,  though  not  more  nutritious.  The 
broken  grains  are  sometimes  ground  and  mixed  with  wheaten  flour 
for  the  purpose  of  adding  to  the  whiteness  of  bread — an  adultera- 
tion (if  it  may  be  so  called)  which  is  not  injurious,  neither  does  it 


*  "  Hasty  Pudding,"  a  poem,  by  Joel  Barlow,  about  tho  year  1793. 
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materially  affect  the  pecuniary  interest  of  the  baker  any  furtluvf 
than  perhaps  to  secure  a  more  ready  sale  for  his  product. 

Wliere  rice  is  used  as  a  staple  article  of  food,  it  is  boiled  in 
water  until  the  kernels  are  soft.  It  should  then  be  eaten  with  fat 
and  lean  meat.  It  may  be  used  for  a  limited  time  as  a  substitute 
for  potatoes  ;  but  its  deficiency  in  salts  renders  it  inferior  to  the 
potato.  When  used  solely  as  an  article  of  food,  it  requires  large 
quantities  to  furnish  the  proper  amount  of  plastic  material ;  and 
hence  the  people  of  rice-eating  nations  acquii-e  large  abdomens, 
and  are  generally  noted  for  inferior  development  both  of  body 
and  mind.  In  this  country  rice  is  used  more  as  a  luxury,  and, 
when  cooked  with  milk  and  eggs,  it  is  not  only  more  palatable,  but 
forms  a  more  substantial  diet  than  when  eaten  alone. 

Barley,  in  the  preparation  of  solid  food,  is  used  but  little  in  this 
country.  It  is,  however,  an  important  article  in  the  diet  of  the 
Welsh,  Scotch,  and  English  peasantry.  In  100  parts  of  barley- 
meal,  there  are  of  water,  15  ;  nitrogenous  matter,  G.3  ;  starch,  G9.4  ; 
sugar,  4.9  ;  fat,  2.4;  salts,  2.0.  The  nitrogenous  matter  in  barley 
is  of  an  albuminous  rather  than  a  glutinous  nature,  and  hence  bar- 
ley-meal cannot  be  made  into  a  light  dough  except  when  mixed 
with  wheat  or  rye-flour.  Barley  is  chiefly  used  in  this  country  by 
the  brewer  ;  but,  when  used  as  food,  it  is  generally  with  soup,  or  in 
the  form  of  gruel  for  the  sick.  As  a  nutritious  food  it  is  suj)erior 
to  rice  in  that  it  is  richer  in  sugar,  fat,  and  salts. 

Beans  and  peas  are  rich  in  nitrogenous  matter,  containing 
from  twenty-three  to  twenty-five  per  cent.*  They  contain  only 
about  two  per  cent,  of  fat,  but  they  are  rich  in  starch  and  impor- 
tant salts,  and  hence  constitute  a  somewhat  concentrated  food,  and 
should  not  be  eaten  in  large  quantities,  except  by  persons  who  are 
accustomed  to  a  good  deal  of  active  exercise.  Being  deficient  in 
fat,  the  custom  of  baking  with  our  beans  a  piece  of  fat  pork  not 
only  renders  them  more  palatable,  but  by  the  aid  of  a  moderate 
quantity  of  fat  they  are  more  easily  digested.  A  sausage  made 
of  pea-meal  and  bacon  fat,  with  the  appropriate  condiments,  was 
an  important  article  of  diet  furnished  the  German  soldiers  during 
the  war  with  France,  in  1870.  In  this  preparation  they  had  a 
large  amount  of  nutriment  in  a  compact  form,  of  which  they  could 
make  their  pea-soup,  adding  whatever  they  could  obtain  to  in- 
crease the  bulk  and  complete  the  diet. 

The  Potato,  as  a  substantial  article  of  food,  stands  at  the  head  of 
esculent  roots.    It  contains,  in  100  parts  :  water,  75  ;  nitrogenous 


*  The  nitrogenous  matter  of  peas  closely  resembles  casein  in  its  properties, 
fact  is  taken  advantage  of  in  Chiua,  where  a  kind  of  cheese  is  made  from  this  source. 
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matter,  2.1  ;  starch,  IS.S  ;  sugar,  3.2  ;  fat,  0.2  ;  salts,  0.7.  Having- 
but  a  small  percentage  of  nitrogenous  and  fatty  matters,  it  is  not 
a  food  which  alone  meets  the  entire  wants  of  the  system,  and 
hence  it  should  be  eaten  with  meat  and  fat.  As  a  vegetable,  how- 
ever, it  is  invaluable,  and  is  probably  used  more  extensively  than 
any  other  one  article  (unless  it  be  rice,  wliich  is  so  largely  an  arti- 
cle of  food  in  oriental  countries).  In  boiling,  it  loses  a  portion  of 
its  salts,  which  are  dissolved  in  the  water,  particularly  if  the 
water  be  soft,  or  if  the  skin  be  removed  before  boiling.  By  boil- 
ing it  in  hard  water,  or  without  first  removing  the  skin,  or  by  bak- 
ing or  roasting,  the  loss  of  these  valuable  salts  is  prevented.  The 
potato,  like  all  succulent  vegetables  (which  contain  a  large  pro- 
portion of  mineral  salts),  has  the  power  of  preventing  scurvy,  and 
is  therefore  of  great  importance  to  persons  who  are  compelled  to 
live  largely  upon  salted  meats.  Hence  their  great  value  in  the 
army  and  navy,  and  on  shipboard. 

Other  succulent  vegetables,  as  the  turnip,  parsnip,  carrot,  beet, 
onion,  squash,  etc..  though  containing  less  solid  matter  than  the 
potato,  are  nevertheless  of  value,  as  all  of  them  contain  salts, 
sugar,  starch,  and  nitrogenous  matter  in  varying  proportions. 
They  are  also  of  use  in  affording  bulk,  or,  in  other  words,  in  dilut- 
ing the  more  concentrated  varieties  of  food,  and  thus  aid  in  pro- 
moting digestion. 

Among  the  leaves  of  plants  used  for  food,  the  cabbage  and  its 
kind  may  be  regarded  as  the  more  important.  They  all  have  anti- 
scorbutic powers  as  Avell  as  considerable  nutritive  matter.  Young- 
shoots  of  vegetables,  in  the  spring  season,  are  healthy  and  valua- 
ble for  their  salts  in  combination  with  vegetable  juices.  Among- 
the  large  number  of  these  in  common  use  are  the  dandelion,  spin- 
ach, beet-tops,  young  cabbage,  and  turnip-tops,  and  various  other 
young  sprouts,  unnecessary  to  mention  in  detail,  but  all  useful  in 
supplying  certain  elements  which  help  to  make  up  the  perfect  diet. 

Fruits  are  generally  regarded  as  luxuries  rather  than  neces- 
sary or  nutritious  foods,  as  they  contain  but  little  nitrogenous 
matter  ;  but  many  of  them  being  rich  in  sugar,  and  containing 
important  salts  in  a  form  to  be  most  readily  taken  up  by  the  ab- 
sorbents, we  must  regard  them  as  valuable  not  only  in  sharpening 
the  appetite,  but  in  furnishing  the  system  with  many  essential 
elements  of  nutrition.  Without  attempting  to  enumei'ate  in  detail 
the  various  kinds  in  use.  it  is  proper  to  say  that  a  moderate  indul- 
gence in  fruit-eating  is  at  all  times  both  agreeable  and  wholesome. 

Mushrooms. — The  edible  mushroom  is  generally  regarded  as 
highly  nutritious,  and  yet  the  question  as  to  what  varieties  may 
be  eaten  with  safety,  and  what  are  poisonous,  still  remains  unset- 
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tied.  *  In  France  tlie  mushroom  in  nearly  all  of  its  varieties  is 
highly  valued  as  food,  and  is  extensively  cultivated  for  that  pur- 
pose ;  while  in  our  own  country  we  sometimes  hear  of  cases  of 
poisoning  from  the  use  of 
some  of  its  varieties.  It 
is  a  fungus  of  an  um- 
brella-shaped top  found 
in  cellars  and  other  ex- 
cavations, also  in  pas- 
tures and  meadows  when 
the  atmosphere  is  moist 
and  the  ground  is  ex- 
cluded from  the  bright 
sunlight.  The  roots  con- 
sist of  an  entangled 
thread-like  mass  called 
mycelium  or  spawn, 
which,  when  planted  in 
a  loamy  soil  enriched 
with  stable  manure,  rap- 
idly develop  the  crown  of 
the  fungus.  The  average 
proportion  of  water  in  the 
mushroom  is  about  ninety 
per  cent. ,  and  of  the  dried 

mushroom  from  three  to  seven  per  cent,  is  nitrogen.  They  are 
eaten  raw  or  fried  with  butter  and  condiments,  and  are  also  used 
in  the  preparation  of  catsup  and  sauces. 

The  truffle  is  a  fungus  of  which  there  are  different  varieties  ;  that 
of  the  genus  TuberhQing  the  most  common,  though  others  are  used. 
As  truffles  are  somewhat  rare,  and  are  much  sought  for  by  epi- 
cures and  fashionable  people  on  account  of  their  aromatic  and 
agreeable  flavor,  their  money  value  is  far  out  of  proportion  to  their 
nutritive  qualities. 

CONDIMENTS. 

Condiments  are  mostly  regarded  ^s  supplementary  to  foods 
rather  than  as  real,  and  are  used  either  for  the  purpose  of  preserving 
food  or  of  rendering  it  more  palatable.  In  the  former  office  common 
salt  figures  more  extensively  than  any  other  article  ;  but,  as  it  has 
already  been  shown  that  this  is  an  essential  article  of  diet,  it  will 

*  For  description  of  the  best-known  means  for  distinguishing  the  edible  from  the  poisonous 
varieties,  see  chapter  on  poisons. 
Vol.  I.— 9 


FiGUUE  119. — Edible  mushrooms  (Agaricus  Canipes- 
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now  be  mentioned  only  as  an  important  condiment  in  the  preserva- 
tion of  meats. 

Vinegar  is  also  largely  used  as  a  preservative  and  to  give  relish 
to  certain  foods.  It  is  produced  by  acetous  fermentation  of  a  sac- 
charine material,  and  its  properties  and  uses  are  now  too  well 
known  to  need  any  further  description  here. 

The  other  condiments,  as  the  spices,  the  peppers,  the  aromatic 
roots,  mustard,  etc.,  are  used  to  improve  the  flavor  of  food,  which 
they  do,  besides  having  the  effect  of  stimulating  the  flagging  ap- 
petite, and  strengthening  and  improving  the  digestive  function. 
They  must,  therefore,  be  regarded  as  important  adjuncts  to  our 
food  supplies. 

BEVERAGES. 

The  beverages  in  general  use  at  the  table  in  this  country  are 
tea,  coffee,  and  cocoa.    Each  one  has  its  proportion  of  nitrogenous 

matter,  fat,  sugar,  salts, 
etc. — and  therefore  they 
may  be  considered  in 
some  degree  as  foods. 

Tea  is  used  more  ex- 
tensively than  either  of 
the  other  articles,  and 
has  the  effect  to  stimu- 
late the  nervous  system 
without  producing  any 
subsequent  dej^ression. 
It  is  therefore  refreshing 
to  the  weary  ;  it  revives 
the  exhausted,  and,  for 
the  time  being,  it  is  food 
to  the  hungry.  Tea  is 
valued  principally  for 
three  properties  —  first, 
its  active  principle, 
known  as  theine,  rich  in 
nitrogen,  and  contained 
in  proportions  varying 
from  one  and  a  half  to 
five,  or  even  six  per  cent. ; 
second,  tannic  acid,  upon 

Figure  130.— Flowering  stem  of  the  tea-plant— CVtmeZ-  whicll       the  astringent 

quality  of  tea  depends, 
from  thirteen  to  eighteen  per  cent.  ;  and  third,  a  volatile  oil  which 
^ives  to  tea  its  agi-eeable  flavor,  and  is  contained  in  the  proportion 
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of  about  one  part  in  150.  Besides  these,  tea  leaves  contain  about 
twenty  per  cent,  of  gluten,  which,  of  course,  is  not  extracted  in 
preparing  the  beverage. 

Green  and  black  teas  are  sometimes  prepared  from  the  same 
plant,  the  difference  in  flavor,  as  well  as  in  color,  being  the  result 
of  the  manner  in  which  the  leaf  is  treated,  the  process  of  roast- 
ing, rolling,  and  drying  being  more  rapidly  conducted  in  produc- 
ing the  former  than  the  latter.* 

It  requires  the  temperature  of  boiling  water  to  extract  the  active 
principles  and  flavor  of  tea ;  but  if  the  boiling  be  continued,  the 
volatile  oil  on  which  the  flavor  depends  is  dissipated,  leaving  a  bit- 
ter and  astringent  taste  which  is  far  less  agreeable.  Hence,  in 
order  to  obtain  a  beverage  in  which  all  of  the  qualities  are  pre- 
served, we  should  pour  boiling  water  on  the  leaves,  and  allow 
them  to  steep  for  a  while  in  a  tightly-covered  vessel,  with  the  tem- 
perature slightly  reduced,  f 

The  eff'ects  of  strong  tea  are  not  always  favorable  to  digestion, 
especially  with  those  whose  digestive  pov/ers  are  feeble,  as  the  ac- 
tion of  tannic  acid  is  to  coagulate  the  albumen  of  animal  food, 


*  The  varieties  of  tea  are  very  numerous,  but  the  best  known  are  probably  those 
enumerated  by  Redwood,  who  quotes  Des  Guignes  : 

Green  Teas. — 1.  Songlo  (from  the  place  where  it  grows) ;  has  a  leaden  cast ;  the 
infusion  is  green  ;  the  leaves  are  longer  and  more  pointed  than  the  black  teas;  the  in- 
ferior sorts  have  yellow  leaves  and  the  smell  of  sprats.  2.  Ilysoii,  tea  [he  tcliuni,  or  first 
crop)  ;  is  of  a  leaden  cast ;  the. infusion  is  a  fine  green  ;  the  leaves  are  handsome,  without 
spots  and  open  quite  flat ;  it  has  a  strong  taste,  and  a  slight  smell  of  roasted  chestnuts. 
3.  Tchea  tclut.  4.  Uyson  skin,  or  hloo)a  tea,  being  the  large,  loose  leaves  of  the  hyson; 
a  faint,  delicate  smell ;  infusion  a  pale  green  ;  the  bloom  is  given  by  indigo  heated  under 
it.  5.  /S'»^3e?w?' %sci«  sA;i'K,  intermediate  between  hyson  and  hyson  skin.  6.  Gunpowder 
tea,  a  superior  hyson  iu  small,  round  grains,  of  a  blooming,  greenish  hue.  7.  Chelian,  or 
cowslip  hyson,  a  scented  hyson  mixed  with  small  berries,  that  give  it  a  cowslip  flavor. 

Black  Teas. — 1.  Bohea  (  Vo  he,  the  name  of  a  place) ;  is  of  a  black  cast,  and  yields 
a  deep  yellowish  infusion.  3.  Congou  {cong  fou,  great  care) ;  the  infusion  is  lighter  than 
that  of  bohea,  rather  green,  and  seldom  of  an  agreeable  smell.  Preferred  by  the  Chinese 
for  their  own  use.  3.  Soutchong  (se  ow  chong,  a  very  little  sort) ;  the  infusion  is  a  fine 
green,  smells  agreeably  ;  the  leaves  ought  to  have  no  spots  on  them.  4.  Pekao  (pe  koio, 
white  leaf -bud) ;  the  infusion  is  light  and  rather  green,  has  a  violet  scent,  and  a  very  fine 
perfume  in  the  mouth.  5.  Imperial  (mao  tcha) ;  has  a  green  cast ;  the  infusion  is  also 
green  ;  the  leaves  large  and  of  a  fine  green  ;  has  a  slight  smell  of  soap.  To  these  may  be 
added  Cumpoi,  which  is  intermediate  between  congou  and  soutchong.  6.  Padre  (pou 
chong  tcha) ;  a  very  fine  soutchong,  imported  in  pound  papers,  for  presents,  being  the 
best  and  most  delicious.  7.  Caper;  made  into  balls  with  gum  and  scented,  imported 
only  in  small  boxes. 

f  The  use  of  water,  rendered  slightly  alkaline  with  soda  or  potash,  favors  the  com- 
plete extraction  of  the  active  properties  of  tea-leaves.  In  some  parts  of  Russia  and 
Tartary,  where  tea  is  the  universal  beverage,  the  natural  alkaline  waters  used  in  its  pre- 
paration are  thought  to  add  very  considerably  to  its  flavor. 
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as  well  as  to  interfere  with  the  already  diminished  secretion  of 
the  gastric  fluids  ;  and,  hence,  tea  that  is  taken  at  meal  time  should 
be  of  moderate  strength  and  moderate  in  quantity.  * 

Coffee  has  a  similar  composition  to  that  of  tea  ;  containing  an 
alkaloid  known  as  caffeine,  which  is  its  active  principle  and  iden- 
tical with  theine  ;  tannic  acid  in  a  less  ijroportion  than  is  contained 
in  tea  ;  and  a  volatile  oil  developed  by  the  action  of  heat  during 
the  process  of  roasting  the  seed,  and  upon  which  the  agreeable 
flavor  of  the  coffee  depends.  It  also  contains  sugar,  gum,  and 
gluten,  besides  a  considerable  amount  of  saline  matter.  Of  these, 
the  caffeine,  tannic  acid,  volatile  oil  and  salts  only,  are  extracted 
during  the  preparation  of  coffee  for  the  table.  Like  tea,  coffee  is  a 
gentle  stimulant  to  the  nervous  system ;  it  induces  wakefulness, 
quickens  the  intellect,  promotes  digestion  and  assimilation  of  food, 
invigorates  the  body,  and  thus  increases  the  powers  of  physical 
and  mental  endurance. 

The  use  of  tea  and  coffee  is  said  to  retard  the  waste  of  animal 
tissue,  and  thus  it  enables  a  person  to  live  upon  a  smaller  allow- 
ance of  food  than  is  required  by  one  who  drinks  water  only.  This 
doctrine  has  been  pretty  generally  taught  and  believed,  not  only 
from  the  fact  that  tea  and  coffee  drinkers  work  better  and  accom- 
plish more  than  others  while  eating  less,  but  also,  from  experi- 
ments of  Lehmann  in  1854,  showing  that  after  the  use  of  coffee 
there  was  a  less  amount  of  urea  and  phosphoric  acid  excreted  by 
the  kidneys  than  when  the  food  was  taken  without  tea  or  coffee. 
On  the  other  hand,  the  experiments  of  Edward  Smith,  with  both 
tea  and  coffee,  led  him  to  regard  them  as  respiratory  excitants, 
from  the  fact  that  after  their  use  respiration  was  increased,  as 
was  also  the  amount  of  carbonic  acid  evolved,  from  which  he 
argues  that  there  must  be  an  increase  of  animal  waste  in  propor- 
tion to  the  increased  amount  of  carbonic  acid.  Notwithstanding 
these  experiments,  we  have  the  daily  experience  of  many,  who 
have  carefully  watched  the  effects  of  tea  and  coffee  upon  them- 
selves, that,  when  using  them,  they  are  capable  of  accomplishing 
more  on  the  same  amount  of  food  than  when  these  beverages  are 
not  used,  the  nutritive  action  of  the  food  being  increased,  or  diges- 
tion and  assimilation  being  more  fully  performed. 

As  coffee  is  more  frequently  adulterated  than  tea,  our  best 
security  is  to  purchase  the  whole  seed  and  prepare  it  ourselves. 
The  operation  of  roasting  should  be  carried  just  far  enough  to 
fully  develop  the  aroma,  but  not  far  enough  to  allow  any  portion 


*  When  taken  in  large  doses  tea  produces  watchfulness,  nervous  agitation,  and  is 
even  emetic ;  this  irritability  is  said  to  be  best  allayed  by  drinking  buttermilk. 
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to  become  in  the  slightest  degree  charred,  as  that  would  destroy 
the  flavor  of  the  best  coffee.  The  seeds  should  be  first  dried  in  an 
open  vessel  over  a  moderate  fire,  until  the  water  is  evaporated 
and  a  yellowish  tinge  is  produced,  when  they  should  be  tightly 
covered  and  the  process  continued  over  a  good  fire  until  the  seeds 
acquire  a  deep  chestnut  color  and  the  aromatic  principle  is  fully 
developed.  During  this  operation  it  should  be  constantly  agitated 
to  prevent  burning,  and  the  cover  should  not  be  removed  until  the 
cooling  is  completed,  that  the  aromatic  vapor  confined  within  the 
vessel  may  be  reabsorbed  by  the  coffee  as  it  cools.  Coffee  should 
be  ground  only  as  it  is  needed  for  the  table,  as  the  aroma  is  much 
better  preserved  in  the  whole  seed  than  in  the  powder.  In  prepar- 
ing the  beverage,  boiling  water  should  be  used ;  but  the  boiling 
should  not  be  continued,  lest  the  volatile  properties  of  the  coffee 
be  driven  off.  All  the  desirable  qualities  of  the  coffee  are  better 
extracted  and  preserved  when  prepared  by  percolation,  which 
should  be  done  in  a  closely  covered  pot,  of  which  there  are  now 
several  kinds  in  use  with  percolators  adjusted. 

The  adulterations  of  coffee  consist  largely  of  roasted  peas  and 
beans,  or  chicory  root,  ground  with  the  coffee.  A  simple  test  for 
the  purity  of  coffee  is  the  fact  that  when  pure  it  does  not  readily 
impart  color  to  cold  water,  while  adulterated  coffee  soon  gives 
to  water  a  light  amber,  gradually  changing  to  a  deep  brown 
color. 

Coffee  has  a  tendency  to  check  the  secretions  of  the  skin  and 
increase  those  of  the  bowels,  while  tea  excites  perspiration  and 
has  somewhat  of  an  astringent  effect  on  the  bowels.  Hence,  tea 
is  to  be  preferred  in  hot  weather  to  coffee,  the  perspiration  and 
subsequent  evaporation  following  a  cup  of  tea  cooling  the  heated 
body,  and  the  astringent  property  of  the  beverage  lessening  any 
tendency  to  diarrhoea. 

Cocoa. — The  cocoa  bean,  from  which  cocoa  and  chocolate  are 
prepared,  is  the  seed  of  a  fruit  resembling  a  cucumber,  growing 
upon  a  small  tree  {Theobroma  Cacao)  in  the  West  Indies,  Mexico, 
and  South  America.  Like  tea  and  coffee,  the  cocoa  bean  requires 
heat  to  develop  its  aromatic  flavor,  and  is  roasted  and  ground  like 
coffee  to  prepare  it  for  use.  It  has  an  active  principle  called  theo- 
bromine (which  is  similar  in  its  properties  to  theine  and  caffeine) 
from  forty  to  fifty  per  cent,  of  fatty  matter,  besides  from  twenty 
to  twenty-five  per  cent,  of  albuminous  and  starchy  material. 

In  consequence  of  the  large  proportion  of  fat  in  cocoa,  it  is  ne- 
cessary that  this  be  diluted  with  some  substance  less  rich  and  more 
easily  digested,  and  for  this  purpose  starch,  arrow-root,  sugar,  etc. , 
are  mixed  with  the  ground  seeds,  and  constitute  what  is  called 
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cocoa.  Cliocoln  fe  is  made  l)y  mixing  witli  the  gromid  seeds  sugar 
and  spices,  as  cinnamon,  cloves,  vanilla,  etc. 

To  obtain  a  good  beverage  from  cocoa  it  should  be  boiled  until 
the  starchy  matter  is  thoroughly  cooked.  As  the  cocoa  bean  con- 
tains a  considerable  amount  of  nutritious  material,  both  cocoa  and 
chocolate,  when  prepared  for  the  table,  are  food  as  well  as  drink, 


Figure  121. — The  fruit  and  leaf  of  Cocoa  (Theohroma  Cacao),     a  represents  one  of  the  seeds. 

and  perhaps  there  is  nothing  which  more  promptly  refreshes  a 
weary  and  hungry  person  than  a  bowl  of  either  one  of  these  pre- 
parations. 

Other  beverages  are  used  to  some  extent,  but  those  above  men- 
tioned are  the  principal  ones  used  throughout  the  world.  Dr. 
Letheby  says  "that  not  less  than  500,000,000  of  the  human  race 
makQ  use  of  an  infusion  of  tea  ;  that  more  than  100,000,000  drink 
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coffee  from  the  roasted  berry,  and  perhaps  2,000,000  from  the 
dried  leaves  ;  that  about  50,000,000  drink  cocoa,  or  use  it  as  choco- 
late, and  that  not  less  than  10,000,000  of  the  inhabitants  of  Peru, 
Paraguay,  and  the  Brazils  use  an  infusion  of  mate. 


Figure  128.— Mate. 

Mate  consists  of  the  dried  leaves  of  a  tree  called  by  botanists 
the  Hex  Paraguariensis.    Its  use  is  restricted  almost  wholly  to 
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South  America,  where  it  is  estimated  that  at  least  8,000,000  of 
pounds  are  consumed  annually.  It  has  an  aromatic  and  very 
agreeable  flavor,  quite  different  from  any  beverage  familiar  to  most 
people  of  this  country.  Its  effects  are  somewhat  similar  to  those 
'of  tea,  and  depend  upon  the  presence  of  a  peculiar  acid  as  well  as 
theine,  which  has  been  found  in  it.  The  mode  of  its  preparation 
is  as  follows  :  a  vessel  (commonly  made  of  a  gourd)  has  a  quan- 
tity of  leaves  put  into  it,  together  with  sugar,  according  to  taste, 
and  is  then  filled  up  with  boiling  water.  A  tube,  called  a  bombilla, 
with  its  lower  extremity  perforated  with  a  number  of  fine  holes, 
but  otherwise  closed,  is  then  used  as  a  sucker,  and  the  infusion  is 
taken  while  it  is  yet  quite  hot.  If  it  is  not  drunk  soon  after  being 
made,  the  infusion  becomes  black  and  unwholesome. 

ALCOHOL  AS  A  FOOD. 

It  is  hardly  possible  within  the  limits  of  this  work  to  discuss 
fully  the  class  of  beverages  about  which  there  is  so  much  diversity 
of  opinion,  and  which  in  themselves  are  so  powerful  for  good  or 
for  evil ;  which,  by  a  proper  use,  may  afford  pleasure  and  health, 
or,  by  an  injudicious  use,  may  be  followed  by  the  most  disastrous 
consequences  both  to  individuals  and  communities.  As  alcohol  in 
its  different  forms  is  a  powerful  agent  for  good  or  for  evil,  the 
question  of  its  relation  to  food  is  determined  by  the  manner  and 
extent  of  its  use.  It  is  contended  on  the  one  hand  that  alcohol 
cannot  be  a  food,  because  when  taken  it  is  eliminated  from  the  sys- 
tem without  undergoing  any  change,  and  hence  can  contribute 
nothing  to  the  growth  and  repair  of  the  body,  or  to  the  develop- 
ment and  support  of  animal  heat.  Again,  it  is  argued,  on  the  other 
hand,  that  although  alcohol  is  detected  unchanged  among  the  dif- 
ferent excretions  of  the  body,  it  has  never  been  shown  that  the 
entire  amount  taken  at  any  one  time  is  so  eliminated,  or  that  no 
portion  of  it  performs  the  office  of  respiratory  food,  while  it  is  nat- 
ural to  infer  from  the  nature  of  its  elements  (C4H6O2)  that  a  por- 
tion of  it,  at  least,  would  be  as  readily  burned  in  the  system  as  the 
fats  or  other  hydro-carbons. 

The  experiments  of  Edward  Smith  on  the  action  of  the  differ- 
ent forms  of  alcohol  over  the  respiratory  functions,  made  in  1850-9, 
have  done  much  towards  settling  the  question  of  the  relation  of 
alcohol  to  food,  and  yet  the  results  of  these  experiments  were  by  no 
means  uniform.  While  he  found  that  spirits  of  wine,  diluted  with 
cold  water  and  taken  in  the  absence  of  food,  had  the  effect  to  in- 
crease the  vital  action,  as  shown  by  an  increased  amount  of  car- 
bonic acid  exhaled  from  the  lungs,  he  also  found  that  with  the  use 
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of  brandy,  whiskey,  and  gin,  tliere  was  decrease  of  vital  action  as 
shown  by  a  decrease  in  the  amount  of  carbonic  acid  exhaled. 
With  rum  the  effect  was  different,  as  by  its  use  he  found  that  vital 
action  was  invariably  increased.  Those  liquors  which  contained 
fusel  oil  always  exerted  a  depressing  effect,  and  perhaps  his  expe- 
rience with  brandy  may  have  been  due  to  the  fact  that  much  of 
the  brandy  in  use  is  prepared  from  potato  whiskey  treated  with 
certain  essences  which  impart  to  it  the  desired  flavor.  Good  bran- 
dy that  is  distilled  from  grape  wine  ought  to  be,  and  is  generally 
believed  to  be,  one  of  the  best  of  alcoholic  liquors.  Gin  was  found 
to  depress  vital  action  more  than  any  other  liquor,  and  as  it  is  gen- 
erally made  of  the  poorest  liquor  flavored  to  the  taste  of  the  manu- 
facturer, it  is  not  strange  that  such  results  followed  the  experi- 
ments. While  these  results  attended  the  use  of  inferior  liquors, 
the  better  and  pure  specimens  were  more  exciting  and  stimulating. 

In  continuing  his  experiments  with  the  milder  alcoholic  liquors, 
Dr.  Smith  came  to  the  conclusion  that  "  from  the  statement  of  the 
chemical  effects  of  the  various  members  of  the  class  of  alcohols,  it 
has  been  shown  that,  as  foods,  beers  occupy  the  first  place,  then 
cider  and  perry,  and  then  wines  ;  and  as  they  sustain  and  increase 
vital  Action,  they  must  be  allowed  as  true  foods.  Of  ardent  spirits, 
rum  alone  exhibits  the  action  of  a  food,  while  gin,  brandy,  and 
whiskey  act  as  medicines  by  lessening  vital  action."' 

The  relation  of  alcohol  to  food  may  be  regarded  favorably 
whenever  it  is  necessary  to  improve  the  general  tone  of  the  sys- 
tem, by  increasing  the  appetite  and  the  digestion  and  assimilation 
of  food.  Under  such  circumstances,  by  the  use  of  some  one  of  tho 
milder  stimulants,  an  increased  relish  is  given  to  the  food,  and  the 
stomach  is  better  enabled  to  supply  tlie  necessary  secretion,  and 
the  process  of  digestion  is  aided.  But  if  strong  liquors  are  used 
without  first  being  properly  diluted,  the  effects  are  to  harden  the 
food,  to  diminish  the  gastric  secretion,  and  thus  to  impede  diges- 
tion, and  eventually  to  bring  about  a  chronic  inflammation  of  the 
stomach,  rendering  it  unable  to  digest  ordinary  articles  of  food. 
In  order  to  secure  the  beneflt  to  be  derived  from  the  use  of  alco- 
holic beverages,  it  is  evident  that  they  should  be  taken  during 
meals  ;  and  as  the  beers  and  light  wines  appear  to  stand  at  the 
head  of  alcohols  in  their  relation  to  foods,  it  seems  to  be  equally 
obvious  that  when  a  stronger  liquor,  as  rum,  is  used,  it  should  be 
reduced  to  about  the  strength  of  the  milder  ones  ;  and  we  may 
venture  to  say  that  when  thus  judiciously  used,  they  will  aid  our 
food  in  nourishing  the  body,  besides  having  the  effect  to  retard 
waste  of  tissue,  and  in  a  measure  to  regulate  the  escape  of  animal 
heat. 
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The  habitual  use  of  intoxicating  liquors  as  a  beverage  only, 
their  effects  upon  the  brain  and  the  nervous  system,  the  evil  effects 
of  intemperance,  or  a  description  of  the  drunkard's  liver,  cannot  be 
regarded  as  subjects  to  be  treated  in  a  chapter  on  foods. 

GENERAL  REMARKS. 

Climate  and  occupation  have  considerable  influence  on  the 
demand  for  food,  and  these  should,  to  a  considerable  extent, 
regulate  our  selections.  Each  climate  abounds  in  the  food  pro- 
ductions best  suited  to  the  wants  of  its  inhabitants,  as  are  seen 
in  the  abundance  of  fish,  flesh,  and  fats  of  the  far  north,  the  mixed 
supplies  of  animal  and  vegetable  foods  of  the  temperate  regions, 
and  the  spontaneous  productions  of  the  torrid  zone.  While  the  in- 
habitants of  the  arctic  regions  live  almost  exclusively  upon  meat 
and  fat,  as  food  necessary  to  enable  them  to  resist  the  depressing 
influences  of  their  cold  climate,  and  while  those  of  the  torrid  zone 
naturally  adopt  the  other  extreme  and  live  mostly  upon  a  light 
vegetable  and  farinaceous  diet,  with  acid  fruits,  foods  containing 
a  small  amount  of  heating  power,  the  inhabitants  of  the  temperate 
climates  live  upon  a  diet  between  these  extremes,  and  acquire  their 
superior  development  on  a  mixture  of  animal  and  vegetable  food. 
The  arctic  explorer  from  the  temperate  zone  soon  finds  that  the  gen- 
erous diet  which  so  fully  meets  his  wants  when  at  home,  falls  far 
short  of  sustaining  him  at  the  extreme  north,  and  he  soon  learns 
to  appreciate  the  kind  of  food  to  which  the  native  inhabitants  are 
accustomed,  drinking  the  cup  of  oil  with  the  same  eagerness  and 
relish  with  which  he  receives  a  glass  of  milk  in  his  native  climate. 
It  would  be  equally  important  for  him  on  visiting  a  hot  climate  to 
make  a  corresponding  change  in  his  diet,  as  he  would  find  his  ac- 
customed mode  of  living  wholly  unsuited  to  a  tropical  climate. 

The  active  laborer  requires  a  strong  diet  of  meat  and  vegetables, 
while  a  person  of  sedentary  occupations  would  be  overfed  and  his 
digestive  functions  would  be  overtaxed  by  a  similar  indulgence. 
Temperament  and  disposition  may  also  be  somewhat  controlled  or 
modified  by  a  suitable  regulation  of  diet.  While  the  diffident  and 
irresolute  person  may  be  somewhat  stimulated  to  action  by  a  gen- 
erous diet  of  animal  food  and  a  moderate  indulgence  in  stimulants, 
the  violent  and  over-sanguine  are  in  the  same  proportion  controlled 
by  a  more  abstemious  course  of  living. 

We  may  err  in  the  construction  of  our  dietaries,  in  our  method 
of  cooking  and  manner  of  eating,  in  the  quality  of  our  food,  or  in 
the  quantity  taken  at  any  one  time.  In  the  construction  of  our 
diet  tables,  the  importance  of  variety  has  perhaps  already  been 


HYGIENE  FOOD. 


139 


suffificntly  presented.  We  not  only  require  a  variety  of  articles 
in  the  preparation  of  our  meals,  that  all  of  the  elements  necessary 
to  the  most  healthy  nutrition  may  be  supplied,  but  frequent  varia- 
tions in  our  meats  and  vegetables,  as  well  as  in  the  mode  of  pre- 
paring them  for  the  table,  have  the  effect  to  keep  the  appetite 
sharpened  and  to  relieve  the  palate  of  the  unpleasant  monotony 
attending  too  great  a  uniformity  in  diet ;  and  we  may,  without 
doubt,  accept  the  rule  that  in  proportion  as  our  food,  when  prop- 
erly pi-ejiared,  is  relished  and  enjoyed,  will  it  be  digested  and  assimi- 
lated. We  may  go  still  farther,  and  say  that  whatever  the  palate 
instinctively  rejects  will  not  be  well  received  and  digested  by  the 
stomach — a  rule  we  should  remember  when  endeavoring  to  compel 
children  to  eat  food  which  they  dislike.  Therefore,  in  order  to 
bring  our  dietaries  to  the  highest  degree  of  perfection,  we  should 
not  only  select  a  variety  of  articles,  but  the  combination  should  be 
such  that  one  will  supply  the  deficiency  existing  in  anothsr  as  it 
regards  nutritive  qualities,  and  that  each  may  lend  to  the  other 
some  improvement  in  relish  and  flavor,  so  as  to  make  our  meals 
attractive  and  enjoyable.  The  style  of  cooking  should  be  such  as 
to  develop  the  most  agreeable  flavors,  and  this  cannot  be  governed 
by  any  arbitrary  rule  ;  for,  while  to  a  majority  of  stomachs  the 
flavor  of  roasted  meat  is  more  agreeable,  yet  there  are  many  who 
prefer  some  other  style  of  cooking.  Doubtless  most  persons  enjoy, 
and  will  more  readily  digest  meat  that  is  well  cooked,  while  a  few 
may  do  better  on  that  which  is  "rare  done."  In  cooking  both 
meats  and  Vegetables,  care  should  be  taken  to  prevent  the  loss  of 
any  of  the  nutritive  elements,  of  which  sufficient  has  already 
been  said. 

In  eating,  we  must  remember  that  the  teeth  have  an  important 
office  to  perform,  and  their  duty  should  not  be  transferred  to  the 
stomach.  Food  should  be  thoroughly  masticated  before  being 
swallowed,  by  which  we  accomplish  a  double  object :  first,  the 
substance  is  completely  disintegrated,  so  that  every  portion  of  it  is 
submitted  to  the  action  of  the  gastric  juice  ;  second,  it  becomes 
thoroughly  softened  by  the  action  of  saliva,  which  further  prepares 
it  for  the  process  of  digestion.  If  this  precaution  is  observed, 
there  is  no  objection  to  drinking  freely  at  meals  ;  but,  in  drinking 
to  assist  deglutition,  we  are  likely  to  neglect  mastication  and  swal- 
low our  food  prematurely,  thus  overtaxing  the  stomach  with  work 
which  should  have  been  performed  by  the  teeth.  With  such  treat- 
ment the  stomach  is  pretty  sure  to  suffer  soon  or  late  with  dys- 
pepsia and  its  long  train  of  attendant  evils. 

Eating  between  regular  meals  is  a  practice  which  ought  not  be 
indulged,  because  the  stomach,  as  well  as  the  muscles  and  brain. 
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requires  its  periods  of  rest,  the  interruption  of  which  unfits  it  for 
its  regular  duties.  The  digestion  of  a  hearty  meal  requires  usu- 
ally from  three  and  a  half  to  four  hours  ;  and  to  a  person  who  eats 
three  meals  a  day,  this  does  not  afford  any  more  time  for  rest 
than  the  stomach  requires.  Persons  who  from  impaired  digestion, 
or  persons  who  in  the  early  stages  of  convalescence  from  disease 
are  unable  to  digest  hearty  meals,  should  eat  but  small  quantities 
at  a  time,  and  more  frequently.  Concerning  the  quality  of  food 
eaten,  it  seems  hardly  necessary  to  say  that  sound  meats  and 
vegetables  are  by  far  the  most  useful  as  well  as  enjoyable  ;  but 
when  we  come  to  consider  the  effects  of  unsound,  diseased,  or 
putrid  meat,  we  find  that  we  are  dealing  with  a  question  diffi- 
cult to  answer.  While  Edward  Smith,  after  careful  investigation, 
found  no  evil  consequences  following  the  practice  of  eating  ' '  braxy  " 
mutton,  others  have  regarded  the  food  as  highly  dangerous,  after 
witnessing  serious  results  following  its  use.  The  same  may  be 
said  of  other  meats  of  an  unsound  or  a  diseased  quality.  We 
have  accounts  of  besieged  cities,  in  which  the  residents  have  been 
compelled  to  live  upon  food  not  only  unsound,  but  diseased  and 
even  putrid,  with  apparently  little  or  no  injury ;  and  again,  it  is 
the  testimony  of  many  careful  observers  that  eating  the  meat 
of  animals  affected  with  rinderpest,  or  pleuro-pneumonia,  is  often 
the  cause  of  malignant  carbuncle,  phlegmon,  boils,  etc.,  while 
there  are  many  instances  on  record  of  disease  caused  by  eating 
sausages  made  of  diseased  meat.  (See  poisons.)  It  is  fortunate 
that  our  laws  prohibit  the  use  of  meats  from  animals  that  have 
died  from  disease,  or  that  have  been  slaughtered  when  not  in  good 
and  sound  condition,  for  it  seems  impossible  that  meat  tainted 
with  disease  can  be  in  any  wise  a  proper  food  for  human  beings. 
As  regards  unripe  fruits  and  decayed  vegetables,  it  is  the  experi- 
ence of  every  one  who  has  used  such  articles  of  food,  that  there  is 
perhaps  no  more  frequent  cause  of  gastric  and  intestinal  derange- 
ments than  their  daily,  or  even  occasional  use. 

The  old  adage,  "No  one  ever  repented  of  having  eaten  too 
little,"  and  the  oft-repeated  injunction,  "  Always  get  up  from  the 
table  hungry,"  should  both  be  received  with  some  grains  of  allow- 
ance— the  former  somewhat  doubtful  in  point  of  fact,  the  latter  a 
rule  more  honored  in  the  breach  than  the  observance.  A  defi- 
ciency of  food  is  sure  to  be  followed  by  a  general  prostration  of 
powers,  mental  as  well  as  physical,  and,  if  continued  for  any  great 
length  of  time,  the  individual  becomes  an  easy  victim  to  disease. 
On  the  other  hand,  gormandizing  fills  the  stomach  with  more  food 
than  can  be  digested  ;  overtaxes  the  digestive  functions,  causing 
flatulence,  offensive  eructations,  and  dyspepsia,  all  resulting  from 
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the  decomposition  of  undigested  portions  of  food.  Plenty  of 
good  food,  sufficient  at  all  times  to  satisfy  the  feelings  of  hunger, 
without  overfeeding,  is  one  of  the  main  conditions  necessary  for 
the  enjoyment  of  perfect  health. 

The  following  works  are  recommended  to  those  who  desire  to 
further  pursue  this  subject : 

A  Manual  of  Diet  in  Health  and  Disease.    By  Thomas  King  Chambers.    Philadelphia : 

Henry  C.  Lea.    1875.    8vo,  310  pages.    Cloth,  |2.75. 
Food :  Its  Varieties,  Chemical  Composition,  Nutritive  Value,  etc.    By  Henry  Letheby, 

Ph.D.,  etc.    New  York  :  William  Wood  &  Co.    12mo,  255  pages.    Cloth,  $2.25. 
Foods.    By  Edward  Smith,  M.D.,  etc.    New  York  :  D.  Appleton  &  Co.    12mo.  $1.75. 
Food  and  Dietetics,  Physiologically  and  Therapeutically  Considered.     By  F.  W.  Pavy, 

M.D,etc.    Philadelphia  :  Henry  C.  Lea.    1874.    8vo,  574  pages.    Cloth,  $4.75. 
Popular  Lectures  on  Food.    By  E.  Lankester,  M.D.,  etc.    London  :  Hardv/icke  &  Bogue. 

13mo,  385  pages.  $1.80. 
The  Chemistry  of  Common  Life.    By  James  F.  Johnson,  M. A.,  etc.    New  York:  D. 

Appleton  &  Co.    2  vols.  12mo. 


E.  H.  JANES,  M.D. 


142 


AIR. 


AIR  m  ITS  HYGIENIC  RELATIONS. 

Encircling  our  globe  and  adhering  to  its  spherical  surface  on 
every  side,  and  travelling  with  it  through  space  at  the  rate  of  about 
66,000  miles  an  hour — lighter  than  either  land  or  water  and  resting 
upon  both,  is  a  gaseous  envelope  which  we  call  the  atmosphere. 
It  extends  to  a  distance  of  about  forty-five  miles  from  the  surface, 
being  at  its  greatest  density  at  the  level  of  the  sea,  and  gradually 
rarefying  as  the  distance  from  that  level  increases.  Whether  this 
is  the  extreme  limit  of  the  atmosphere,  or  whether,  as  many  have 
claimed,  there  may  be  an  ethereal  atmosphere  extending  indefi- 
nitely into  space,  is  not  a  matter  for  discussion  on  this  occasion. 
We  have  only  to  study  the  atmosphere  as  the  medium  in  which 
we  live,  and  move,  and  breathe — the  source  from  which  animals 
and  plants  derive  the  first  elements  of  their  existence.  It  fur- 
nishes the  primary  elements  of  our  living  tissues,  and  receives 
again  the  gaseous  products  of  decay  and  death.  Its  respiration 
is  the  first  act  of  animal  life,  as  well  as  our  last  expiring  effort, 
and  hence  its  importance  as  a  prime  necessity  to  all  living  things. 
It  is  also  called  air,  although  the  term  air  was  applied  by  the 
older  chemists  to  various  gases,  each  being  designated  according 
to  some  one  of  its  peculiar  characteristics. 

Thus,  in  1670,  Mayo  discovered,  by  a  series  of  very  careful 
experiments,  that  a  certain  portion  of  the  atmosphere  supported 
combustion  and  respiration.  To  this,  which  is  now  known  as 
oxygen,  the  most  important  element  in  nature,  he  gave  the  name 
of  "fire  air,"  and  proved  by  further  experiments  that  its  action 
within  the  body  was  similar  to  that  upon  the  candle,  viz.  :  by 
coming  in  contact  with  certain  particles  in  the  blood  and  com- 
bining with  them,  animal  heat  was  developed  and  maintained. 
M(,)rc'  than  one  hundred  years  afterwards,  Priestley  succeeded  in 
obtaining  it  as  a  separate  gas,  and  gave  it  the  name  of  dephlo- 
gisticated  air  "  in  accordance  with  the  erroneous  theory  of  Becher 
and  Stalil,  that  all  combustible  substances  contained  an  element 
which  they  termed  phlogiston,  and  which  was  given  up  during 
combustion.  As  the  acknowleged  supporter  of  life,  oxygen  was 
called  "vital  air;''  and  for  obvious  reasons  ammonia  was  called 
''alkaline  air;"  hydrogen,  "inflammable  air;"  carbonic  acid, 
"  fixed  air,"  etc.  These  expressions  are  now  seldom  or  never  used, 
and  the  term  air  must  be  regarded  as  only  another  expression  for 
atmosphere.  The  functions  which  air  performs  in  the  support 
of  life  and  health,  the  importance  of  its  purity  and  freedom  from 
contaminations  of  whatever  kind,  the  evil  effects  of  breathing 
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impure  air,  and  how  to  prevent  or  get  rid  of  these  impurities,  will 
constitute  the  subject  of  the  present  chapter. 


Physical  Properties  of  Air. 

Although  invisible,  and  so  light  and  thin  that  we  are  scarcely 
sensible  of  it  except  when  in  motion,  yet,  like  solid  and  liquid 
bodies,  it  is  like  them  material,  and  possesses  many  of  their  phys- 
ical properties.  It  has  impenetrability,  by  which  we  are  to  under- 
stand that  it  will  not  allow  the  entrance  of  another  body  into  the 
space  which  it  already  occupies,  or  rather,  it  will  not  continue  to 
occupy  a  space  into  which  another  body  is  inserted.  If  we  place 
a  solid  body  in  what  we  call  an  empty  tumbler,  or  pour  into  the 
tumbler  any  liquid  substance,  a  volume  of  air  equal  to  the  cubic 
measurement  of  the  solid  or  liquid  mat- 
ter will  be  displaced  in  the  same  man- 
ner that  a  tumbler  filled  with  any  liquid 
will  lose  a  portion  of  its  contents  upon 
the  insertion  of  any  solid  body.  If, 
however,  we  plunge  an  inverted  tum- 
bler into  a  vessel  of  water,  we  shall 
find  that  whatever  distance  we  press 
it  down,  the  tumbler  will  not  be  en- 
tirely filled  with  water ;  but  the  air, 
having  no  means  of  escape,  will  be  com- 
pressed into  a  smaller  space,  though 
still  continuing  to  occupy  a  portion  of 
the  tumbler  into  which  the  water  can- 
not be  forced  ;  but,  by  withdrawing  the 
tumbler,  we  shall  find  that  as  the  water 
recedes,  the  air,  being  relieved  from  the 
pressure,  is  gradually  restored  to  its  ori- 
ginal volume,  displaying  another  physi- 
cal property — that  of  elasticity,  or  con- 
tracting and  expanding  by  the  applica- 
tion and  withdrawal  of  certain  forces. 

Although  air  is  so  thin  and  appar- 
ently so  light  as  to  seem  to  us  as  noth- 
ing, yet,  like  all  material  bodies,  it  is  a 

ponderable  substance,  by  which  is  meant  that  it  has  weight.  This 
fact  was  suspected  by  the  older  philosophers  ;  it  was  believed  by 
Galileo,  and  was  haply  demonstrated  by  Torricelli  in  1046,  in  the 
following  manner  :  He  took  a  glass  tube  three  feet  in  length  and 
filled  it  with  mercury  ;  then  carefully  inverting  it  and  plunging 


Figure  123.  —  Torricelli's  experi- 
ment. 
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the  open  end  into  a  basin  containing  that  metal,  he  found  that  the 
mercury  in  the  tube  fell  to  about  thirty  inches  above  the  level  of 
that  in  the  basin,  leaving  a  vacuum  above,  the  weight  of  the  air 
on  the  surface  of  the  mercury  in  the  basin  being  sufficient  to  sus- 
tain the  column  of  mercury  to  the  height  of  thirty  inches. 

A  similar  experiment  with  water  showed  that  a  column  of  that 
liquid  could  be  sustained  by  the  same  force  to  a  height  of  thirty- 
four  feet,  from  which  it  is  ascertained  that  the  column  of  mercury 
thirty  inches  high  is  equal  in  weight  to  a  column  of  water  thirty- 
four  feet  high,  and  that  either  is  equal  to  a  column  of  air  of  like 
area  extending  to  the  extreme  limits  of  the  atmosphere.  Now,  as 
a  column  of  mercury  of  thirty  inches,  each  side  of  which  meas- 
ures one  inch,  "wns  found  to  weigh  about  fifteen  pounds,  it  was 
thus  ascertained  that  the  weight  or  pressure  of  the  atmosphere 
was  equal  to  about  fifteen  pounds  to  every  square  inch  of  surface ; 
and  by  calculating  the  number  of  square  inches  on  the  surface  of 
the  body  of  a  man  of  ordinary  stature,  and  multiplying  this  by 
fifteen,  we  get  something  like  fifteen  tons  as  the  approximate 
amount  of  pressure  which  each  adult  human  body  sustains.  The 
reason  we  are  not  crushed  by  this  enormous  weight  is  that  the 
air  presses  equally  from  every  direction,  from  above,  below,  and 
around,  while  the  fluids  and  air  within  the  body  constitute  a  suf- 
ficient degree  of  resistance  to  this  external  pressure  to  establish 
the  necessary  equilibrium. 

A  familiar  illustration  of  the  pressure  of  the  atmosphere  is  the 
difficulty  in  separating  two  bodies  with  perfectly  smooth  surfaces 
in  contact  one  with  the  other  ;  so  also  in  the  painful  operation  of 
cupping,  the  air  being  in  a  measure  expelled  from  the  cup,  the 
pressure  upon  its  external  surface  holds  the  cup  firmly  to  the 
body,  while  that  portion  of  the  surface  of  the  body  thus  included, 
being  deprived  of  the  ordinary  degree  of  atmospheric  pressure, 
yields  to  the  counter-pressure  from  the  fluids  within. 

Perhaps  a  more  striking  illustration  of  the  weight  of  the  atmos- 
phere is  experienced  by  covering  with  the  palm  of  the  hand  one 
end  of  an  open  tube  of  sufficient  diameter  to  require  nearly  the 
entire  palm  to  cover  it,  placing  the  other  end  on  the  plate  of  an 
air-pump  and  exhausting  the  air.  Soon  as  there  is  even  a  partial 
vacuum  within  the  tube,  we  become  sensible  of  an  intolerable 
weight  on  the  back  of  hand,  which  is  only  the  weight  of  the 
atmosphere  not  meeting  with  the  resistance  of  an  equal  pressure 
from  below. 

Pressure  of  the  atmosphere  is  of  great  importance  as  regards 
our  physical  wants,  and  varies  widely  according  to  altitude  or  dis- 
tance from  the  level  of  the  sea,  about  one-half  of  its  entire  weight 
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being  confined  within  a  distance  of  2i  miles  above  that  level,  so 
that  if  the  mercury  in  the  barometer  (the  instrument  invented  by 
Torricelli)  stand  at  thirty  inches  at  the  level  of  the  sea,  at  an 
altitude  of  2^  miles  it  will  mark  fifteen  inches.  If  we  ascend  that 
distance,  or  indeed  to  any  considerable  height,  we  begin  to  feel 
the  eff'ects  of  losing  a  portion  of  this  external  pressure  ;  and  if  we 
continue  to  ascend,  these  symptoms  are  increased  to  a  painful 
degree.  The  thin,  rarefied  air  fails  to  satisfy  the  wants  of  the 
system,  and  bi-eathing  becomes  hurried  and  difficult.  The  body, 
being  deprived  of  a  large  portion  of  this  external  pressure,  yields 
to  that  of  the  fluids  within,  and  there  is  a  general  tendency  of 
the  tissues  to  expand,  the  blood-vessels  become  swollen  and  some- 
times so  yielding  to  this  internal  pressure  as  to  produce  hem- 
orrhages from  the  mouth,  nose,  or  lungs,  severe  vertigo,  and  even 
apoplexy. 

The  weight  of  the  atmosphere  often  varies  from  other  causes 
than  difference  in  altitude,  such  as  variations  in  aerial  tides, 
winds,  storms,  etc.  As  was  l)efore  stated,  the  usual  density  at  the 
level  of  the  sea  is  sufficient  to  sustain  the  column  of  mercury  in 
the  barometer  to  a  height  of  thirty  inches,  though  it  may  be  so 
light  as  to  cause  the  mercury  to  fall  to  tw.enty-eight  inches,  mak- 
ing a  range  of  two  inches  which  is  about  the  extent  of  variation 
at  or  near  the  sea-level.  It  has  been  ascertained  that  the  falling 
of  the  mercury  one  inch  indicates  that  the  weight  usually  sus- 
tained by  the  human  body  is  reduced  by  more  than  one  thousand 
pounds,  and  hence  there  is  a  variation  of  more  than  two  thousand 
pounds  in  the  weight  sustained  by  each  adult  body.  When  the 
density  is  at  the  minimum,  we  soon  are  able  to  recognize  the  con- 
dition by  our  senses.  The  earth  and  the  sea  being  relieved  of 
a  certain  amount  of  pressure,  evaporation  is  facilitated,  and  the 
atmosphere  becomes  loaded  with  moisture,  and  also  with  poison- 
ous miasms  and  effluvia  which  are  developed  by  the  decay  of 
organic  matter  on  or  beneath  the  surface  of  the  ground. 

In  this  condition  of  the  atmosphere,  invalids  suffer  more  from 
their  various  affections.  Asthmatics  find  that  their  symptoms 
are  aggravated,  varicose  veins  enlarge  and  healing  ulcers  may 
break  out  afresh,  the  whole  system  losing  tone  in  proportion  as 
it  is  deprived  of  the  support  afforded  by  the  normal  degree  of 
atmospheric  pressure. 

The  action  of  the  atmosphere  in  moderating  and  diffusing  the 
light  and  heat  of  the  sun,  which  without  such  action  would  daily 
submit  us  to  the  almost  instantaneous  change  from  total  darkness 
to  the  glaring  light  and  heat  of  mid-day,  and  again  at  sunset  to 
the  equally  sudden  change  back  to  total  darkness  ;  in  the  produc- 
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tion  and  conveyance  of  sound,  without  which  there  would  be  no 
music  nor  any  audible  means  of  communication  ;  its  becoming- 
rarefied  by  the  sun"s  heat,  thus  giving  rise  to  motions  varying 
in  degree  from  the  gentle  breeze  to  the  violent  whirlwind — how 
these  movements  of  the  air  are  utilized  in  the  various  industries 
of  mankind,  especially  in  commerce,  are  all  matters  of  interest 
which  we  cannot  dwell  upon  in  a  work  of  this  kind,  and  we  will 
next  turn  our  attention  to  the  composition  of  the  atmosphere. 

Constituents  of  Air. 

Air  completely  deprived  of  moisture  is  composed  principally  of 
two  gases,  oxygen  and  nitrogen,  in"a  state  of  mixture — not  chem- 
ical combination,  the  proportion  of  oxygen  being  from  twenty  to 
twenty-one  volumes  in  a  hundred,  rarely  below  the  one  or  much 
above  the  other.  In  its  normal  condition,  however,  the  composi- 
tion of  air  is  not  limited  to  these  two  gases,  there  being  two  other 
constituents  which  are  regarded  as  essential,  viz.  :  watery  vapor 
and  carbonic  acid  ;  so  that  the  average  composition  of  air  is  given 
as  follows:  oxygen,  30.61  ;  nitrogen.  77.95  ;  watery  vapor,  1.40; 
carbonic  acid,  0.04. 

There  are  also  traces  of  ozone  and  ammonia,  which  are  re- 
garded by  some  as  possibly  essential,  besides  traces  of  various 
gases  and  other  impurities  depending  upon  local  conditions.  Of 
the  essential  constituents  of  air,  oxygen  is  by  far  the  most  impor- 
tant. It  is  the  presence  of  this  which  gives  to  air  the  power  of 
supporting  animal  respiration,  and  the  ordinary  processes  of  com- 
bustion, which  consist  in,  and  are  maintained  by,  the  combination 
of  oxygen  with  the  carbon  of  the  living  or  burning  body.  It  is 
destitute  of  color,  taste,  and  smell ;  it  is  about  one-tenth  heavier 
than  common  air,  and  between  three  and  four  gallons  of  it  may 
be  dissolved  in  one  hundred  gallons  of  water.  Animal  life 
is  dependent  on  it  for  support,  and  no  living  creature,  either 
on  the  land  or  in  the  water,  could  survive  if  deprived  of  this 
important,  vital  element.  When  pure,  oxygen  will  cause  com- 
bustible bodies  to  burn  with  greater  brilliancy  and  rapidity,  and 
will  cause  to  burn  readily  many  substances  which  are  commonly 
considered  incombustible.  So  will  animals,  in  breathing  pure 
oxygen,  have  their  respiration,  circulation,  and  indeed  all  of  their 
animal  functions  stimulated  to  an  unnatural  degree. 

So  far  as  we  know,  oxygen  is  the  only  element  in  the  air  which 
is  a  direct  sustainer  of  life.  It  is  this  which  gives  to  the  blood  its 
healthy  properties  and  bright  color,  by  removing  from  it  its  impu- 
rities.   It  is  the  source  of  energy  and  power  to  all  of  the  vital 
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functions,  whether  of  the  brain,  the  muscles,  the  stomach,  or  the 
h(>art.  It  is  the  source  of  animal  heat,  and  keeps  the  body  alive 
and  warm  by  uniting  with,  burning  up,  and  thus  removing  from 
it  those  waste  substances  wliich,  if  allowed  to  remain  and  accumu- 
late, would,  in  a  short  time,  poison  the  system  and  destroy  life. 
This  it  does  by  (quitting  its  relation  with  nitrogen,  and  combining 
with  the  carlxHi  and  hydrogen  of  the  effete  matter,  producing  a 
slow  combustion,  which  develops  animal  heat,  and  forms  carbonic 
acid  gas  and  watery  vapor,  which  escape  through  the  breathing- 
organs.  During  this  process  of  respiration  the  air  is  introduced 
into  the  minute  air-cells  of  the  lungs,  which  are  numbered  by  the 
million,  where  it  is  separated  from  the  venous  blood  only  by  a  very 
thin  membrane,  through  which  an  exchange  takes  place  between 
the  venous  blood  and  the  air,  the  latter  gaining  carbonic  acid  and 
moisture — products  of  the  combustion  just  mentioned — for  which 
it  has  exchanged  its  oxygen,  the  former  losing  these  products  of 
combustion  and  gaining  oxygen.  The  oxygen  is  then  taken  by 
the  red  corpuscles  of  the  blood  and  carried  to  every  minute  part  of 
the  body,  combining  with  the  carbon  and  hydrogen  of  its  waste 
matter,  thus  supporting  without  interruption  the  animal  heat,  and 
continuing  without  interruption  its  purifying  functions. 

By  inhaling  air  that  has  been  deprived  even  of  a  small  propor- 
tion of  its  oxygen,  we  reduce  the  vital  functions  and  energies  to  a 
point  below  the  natural  condition  of  health.  We  complain,  under 
these  circumstances,  of  languor,  listlessness,  irritability  of  the 
nervous  system,  dulness  of  the  intellect,  indisposition  to  mental 
effort,  headache,  and  a  general  prostration  of  physical  and  mental 
energy,  the  natural  result  of  the  presence  of  poisonous  matter  in 
the  blood,  which  the  deficient  supply  of  oxygen  has  failed  to  re- 
move. From  this  we  learn  that,  as  oxygen  is  the  natural  stimulus 
to  the  functions  of  the  human  body,  and  as  its  complete  denial 
must  prove  rapidly  fatal,  so  must  a  diminished  supply  prove  pro- 
portionally injurious  ;  and,  therefore,  whenever  or  wherever  per- 
sons are  assembled  in  crowds  sufficient  to  consume  the  oxygen 
more  rapidly  than  it  can  be  supplied,  the  health  of  all  will  suffer 
in  proportion  to  the  denial  of  this  important  element. 

Nitrogen,  the  second,  and,  by  measurement,  far  the  greater 
constituent  of  air.  is,  so  far  as  we  know,  incapable  of  exerting  any 
influence  either  in  sustaining  or  destroying  life  ;  neither  can  it 
support  combustion,  nor  has  it,  so  far  as  we  know,  any  peculiar 
action  on  the  blood.  It  is  without  color,  taste,  or  smell,  is  soluble 
in  water  only  in  the  proportion  of  two  parts  in  one  hundred, 
and  its  only  mission  appears  to  be  to  dilute  the  more  stimulating 
oxygen,  and  thus  modify  its  action  to  a  degree  which  is  in  bar- 
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mony  with  the  natural  requirements  and  functions  of  animal 
life. 

A  third  constituent,  of  which  a  certain  proportion,  varying  in 
amount  as  the  temperature  varies,  is  necessary  and  always  present 
in  the  normal  condition  of  air,  is  watery  vapor.  Air  which  is  per- 
fectly dry  cannot  be  breathed  without  creating  some  very  unpleas- 
ant sensations.  Its  attraction  for  moisture  is  so  strong  that  it 
dries  everything  with  which  it  comes  in  contact,  and  hence  the 
lining  membrane  of  the  mouth,  the  throat,  the  breathing-passages, 
and  the  eyes,  all  become  dry  and  parched  ;  the  skin  loses  its  soft- 
ness, becoming  harsh  and  dry  ;  as  the  thirsty  air  appropriates  to 
itself  every  particle  of  moisture  from  these  surfaces.  We  have  all 
experienced  to  some  degree  the  unpleasant  effects  of  breathing 
the  air  of  a  house  warmed  by  a  hot-air  furnace,  where  provision 
for  the  evaporation  of  water  has  been  neglected. 

On  the  other  hand,  if  the  air  be  saturated  with  moisture  it  re- 
fuses to  receive  any  more,  and  we  feel  uncomfortable  from  a  want 
of  evaporation.  During  evaporation  much  heat  is  rendered  latent 
by  the  vapor  abstracted  from  the  evaporating  surface,  and  hence, 
in  very  warm  weather,  when  the  air  is  what  we  call  dry — that  is, 
when  it  contains  a  moderate  amount  of  moisture — evaporation 
from  the  surface  of  the  body  is  sufficiently  active  to  produce  a 
cooling  effect,  without  reducing  any  portion  of  the  body  to  an 
abnormal  condition  of  dryness  ;  but  if  the  air  be  loaded  with  mois- 
ture, and  we  perspire  freely,  the  perspiration,  instead  of  escaping 
by  evaporation  and  thereby  cooling  the  body,  remains  and  satu- 
rates the  clothing,  rendering  it  damp  and  uncomfortable,  while 
the  animal  heat  continues  to  accumulate.  In  warm  weather  we 
suffer  much  more  from  the  heat  when  the  atmosphere  is  moist 
than  we  do  when  it  is  dry,  because,  in  the  latter  case,  we  have 
the  cooling  effect  of  evaporation. 

Cases  of  sunstroke,  and  other  affections  due  to  prostration  by 
heat,  are  more  frequent  when  there  is  heat  connected  with  mois- 
ture than  when  the  air  is  dry,  even  though  of  a  higher  tempera- 
ture. In  the  former  condition  we  feel  languid  and  spiritless  ;  we 
complain  of  the  weather  as  "muggy"  or  "sticky  ;"  we  become 
drenched  with  perspiration,  feel  an  aversion  to  any  kind  of  exer- 
tion, and  easily  yield  to  fatigue.  A  cool  and  dry  air  is  highly  in- 
vigorating, and,  if  it  be  still  as  well  as  dry,  we  can  endure  a  very 
low  temperature  without  suffering,  while  a  moderately  cold  and 
moist  air  makes  us  feel  uncomfortable  and  chilly. 

The  amount  of  watery  vapor  which  the  air  is  capable  of  con- 
taining, as  has  already  been  said,  depends  on  the  temperature,  and 
hence  air  at  a  low  temperature  which  is  saturated,  would,  upon  a 
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considerable  rise  in  temjjerature,  be  called  dry,  without  having 
lost  any  of  its  vapor,  the  absolute  amount  remaining  the  same. 
The  following  figures  illustrate  these  variations  in  the  capacity  of 
air  at  different  temperatures  for  containing  moisture  :  At  32°  (the 
freezing-point)  one  cubic  foot  of  air  is  capable  of  containing  2.13 
grains  of  watery  vapor  ;  at  43°  it  will  hold  3.08  grains  ;  at  52°,  4.30 
grains  ;  at  (j2°,  (3.17  grains  ;  at  72°,  8.54  grains  ;  at  90°,  14.85  grains. 
From  these  figures  we  are  enabled  to  understand  why  it  is  that  the 
air  of  a  room  warmed  by  a  hot-air  furnace  is  so  dry  and  irritating 
to  our  breathing-passages  even  in  damp  weather.  The  out-door 
air,  at  32°,  completely  saturated  with  moisture,  it  may  be,  enters 
the  hot-air  chambers  of  the  furnace,  where  it  is  heated  and  dis- 
tributed through  the  house  hot,  dry,  and  parching  as  the  air  of  a 
desert ;  not  that  it  has  lost  any  of  its  moisture,  but  its  capacity  for 
moisture  is  so  increased  by  the  elevated  temperature  that  the 
small  amount  which  saturated  it  at  32°  is  now  imperceptible.  We 
here  see  the  necessity  of  connecting  with  every  hot-air  furnace 
suitable  means  for  the  evaporation  of  water,  that  the  air,  as  it 
becomes  heated,  may  supply  itself  with  the  much-needed  propor- 
tion of  vapor.  Evaporating  pans  should  be  so  constructed  as  to 
present  to  the  air  as  large  a  surface  of  water  as  possible,  for  if  the 
surface  be  small  the  evaporation  will  not  be  equal  to  the  demand, 
and  we  shall  suffer  the  consequences  of  breathing  a  dry  atmos- 
phere. 

From  what  has  been  said  it  is  obvious  that  the  terms  dry  and 
damp,  as  applied  to  the  air,  do  not  indicate  the  presence  of  any 
absolute  amount  of  vapor,  but  only  the  relative  quantity  of  what 
the  air  is  capable  of  holding,  and  that  actually  present,  a  quantity 
hardly  perceptible  at  80°  being  sufficient  to  saturate  the  air  at  32°. 
As  the  air  cools  and  the  temperature  descends  to  that  degree  at 
which  the  vapor  begins  to  condense,  or,  in  other  words,  to  the  de- 
gree of  saturation,  and  we  begin  to  see  watery  particles  deposited 
on  cold  surfaces,  as  on  glass  or  marble,  that  degree  of  temperature 
is  called  the  dew-point.  If  the  temperature  of  the  dew-point  be 
low,  it  indicates  a  small  amount  of  vapor  present ;  if  it  be  high,  it 
shows  that  there  is  a  larger  amount,  though  the  relative  amount 
is  the  same  in  both  instances  as  it  always  is  at  the  dew-point. 

The  instrument  which  assists  us  in  determining  the  relative 
humidity  of  the  air  is  called  the  hygrometer,  of  which  there  are 
three  in  use  ;  but  the  one  best  adapted  to  popular  wants  is  con- 
structed with  two  delicate  thermometers,  as  near  alike  as  possible, 
the  bulb  of  one  being  covered  with  a  strip  of  muslin,  the  end  of 
which  is  placed  in  a  small  reservoir  of  water  attached  to  the  in- 
strument.   The  muslin  covering  the  bulb  soon  becomes  wet  by 
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capillary  attraction,  and  evaporation  commences,  the  effect  of 
which  is  to  cool  the  bulb  and  cause  the  mercury  to  fall.  As  the 
mercury  in  the  dry  bulb  indicates  the  real  temperature,  that  in  the 
wet  shows  the  temperature  of  evaporation  ;  and,  if  the  difference 
between  the  two  is  great,  we  know  that  the  relative 
amount  of  vapor  in  the  air  is  small  and  evaporation 
is  active  ;  if  the  difference  be  slight,  it  shows  that 
the  air  is  moist ;  if  both  bulbs  indicate  the  same 
degree  of  temperature,  it  shows  that  the  air  is  satu- 
rated with  moisture,  and  there  is  no  evaporation 
from  the  covering  of  the  wet  bulb.  By  taking  the 
difference  of  temperature,  as  indicated  by  wet  and 
dry  bulbs,  and  by  the  use  of  tables  and  factors,  we 
are  enabled  to  determine  the  temperature  of  the 
dew-point,  the  amount  of  vapor  in  a  cubic  foot  of 
air,  and  the  relative  humidity  or  percentage  of  satu- 
ration ;  but  an  explanation  of  these  calculations  does 
not  come  within  the  province  of  a  work  of  this  kind. 
We  may  judge  by  the  hygrometer  pretty  accurately 
whether  the  amount  of  moisture  present  is  such  as 
to  be  most  conducive  to  health  and  comfort,  the 
^::niiiii^&^  most  desirable  degree  of  humidity  being  indicated 
"  by  a  difference  of  from  six  to  eight  degrees  in  the 
two  thermometers.  If  the  difference  increase  con- 
siderably beyond  this,  we  shall  notice  that  the  air 
and,  if  much  less,  there  will  be  an  unpleasant  degree  of 
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is  dry 
humidity. 

The  air  receives  its  moisture  principally  from  the  ocean.  The 
heat  of  the  sun  on  the  surface  of  the  water  causes  a  portion  of  it 
to  evaporate,  and  in  this  way  the  hot,  dry  air  of  the  tropics  be- 
comes saturated  with  vapor,  which  it  carries  to  colder  regions, 
where  it  is  condensed  in  proportion  to  the  falling  temperature. 
The  same  takes  place  wherever  the  heat  of  the  sun,  and  air  not 
already  saturated,  act  upon  a  surface  of  water,  no  matter  how 
small,  and  in  this  manner  a  quantity  of  water  equal  in  volume  to 
90,000  cubic  miles  floats  through  the  atmosphere  annually,  taken 
up  in  the  form  of  invisible  vapor,  and  carried  over  all  parts  of  our 
globe,  descending  here  and  there  in  the  form  of  refreshing  dew, 
the  gentle  shower,  or  the  more  violent  storms  of  rain  and  snow. 

Carbonic  acid  is  the  fourth  and  last  of  the  essential  constituents 
of  air,  the  proportion  being  .04  of  one  per  cent,  or  four  parts  in 
10,000  of  air.  It  is  not  a  simple  element,  like  oxygen  and  nitro- 
gen, but,  like  water,  it  is  a  compound,  and,  as  has  already  been 
stated,  is  the  result  of  combustion,  or  the  union  of  carbon  and  oxy- 


AIK. 


151 


gen,  in  the  proportion  of  one  atom  of  carbon  to  two  of  oxygen.  It 
must  also  be  remembered  that  carbonic  acid  is  produced  by  animal 
respiration,  which,  as  has  already  been  explained,  is  a  slow  form 
of  combustion.  This  gas  is  without  color,  but  has  a  slightly  acid 
odor  and  taste,  and  is  the  gas  which  gives  to  soda-water  and  other 
effervescing  beverages  their  agreeable  pungency.  It  is  developed 
in  large  quantities  during  the  process  of  lime-burning,  nearly  half 
of  the  weight  of  the  limestone  being  given  off  in  this  form.  It  is 
heavier  than  air,  one  hundred  cubic  inches  of  air  weighing  about 
thirty-one  grains,  while  the  same  volume  of  carbonic  acid  weighs 
about  forty-seven  grains.  Any  considerable  increase  over  the 
normal  proportion  would  be  detrimental  to  health,  and  air  con- 
taining ten  per  cent,  of  it  would  prove  speedily  fatal  to  a  person 
inhaling  it. 

In  breathing,  we  should  be  supplied  with  a  sufficient  amount  of 
fresh  air  to  so  dilute  the  expired  air,  that  the  carbonic  acid  will  not 
accumulate  much  beyond  its  normal  proportit)n.  The  supply  ne- 
cessary to  effect  this  has  been  variously  estimated  at  from  GOO  to 
IjGOO  cubic  feet  per  hour.  The  amount  of  air  inhaled  may  be  stated 
in  round  numbers  to  be  four  hundred  cubic  inches  per  minute,  the 
oxygen  of  which  unites  in  part  with  the  carbon  in  the  blood  (com- 
bustion), so  that  the  expired  air  contains  from  four  to  four  and  a 
half  per  cent,  of  carbonic  acid,  or  about  one  hundred  times  the 
amount  contained  by  the  air  in  its  normal  condition  ;  hence  the 
lai'ge  supply  necessary  in  order  that  this  expired  air  may  be  suffi- 
ciently diluted.  Were  it  not  for  the  diffusive  power  of  gases,  and 
did  carbonic  acid  obey  the  law  of  gravity  alone,  the  atmosphere 
Avould  become  so  contaminated  by  the  accumulation  of  the  poison 
as  to  be  rendered  incapable  of  supporting  life  ;  but  though  heavier 
than  air,  and  generated  near  the  earth's  surface,  it  is  soon  diffused, 
and  found  in  elevated  places  as  well  as  near  the  ground.  This 
diffusive  power  of  gases  is  of  great  importance  to  us,  as  through 
its  agency  the  air  of  towns  and  houses  is,  to  a  great  extent, 
purified. 

It  is  not  by  diffusion  alone,  however,  that  the  air  is  purified. 
The  world  is  so  constituted  that  one  kingdom  of  nature  lives,  in 
part,  upon  the  wastes  of  another  ;  and  thus  the  waste  thrown  off 
by  the  respiration  of  animals,  in  the  form  of  carbonic  acid,  is  ab- 
sorbed by  the  vegetable  kingdom,  when  a  change,  the  reverse  of 
that  which  occurs  in  the  animal  system,  takes  place,  the  carbon 
being  separated  from  the  oxygen,  and  appropriated  to  the  life  and 
growth  of  the  plant,  while  the  oxygen  is  returned  to  the  air  in  its 
purity,  to  commence  anew  the  organic  cycle  just  completed. 

We  see  from  this  the  important  office  which  plants  fulfil  in 
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purifying  the  atmosphere,  yet  it  should  be  added  that  it  is  only 
while  under  the  influence  of  light  that  they  are  capable  of  perform- 
ing these  functions,  and  that  during  the  night-time  this  action 
ceases,  and  to  some  extent  the  reverse  takes  place. 

This  gas  sometimes  accumulates  in  deep  wells  and  vats  more 
rapidly  than  it  can  be  difi:"used,  and  in  such  places  its  presence  in 
large  quantities  may  readily  be  detected  by  lowering  a  lighted 
candle  into  the  suspected  place  ;  this  gas  not  being  able  to  support 
combustion,  the  candle  will  be  extinguished  either  entirely  or  par- 
tially, according  to  the  amount  of  the  gas  present.  Many  cases  of 
sudden  death  have  followed  the  descent  into  deep  wells  that  had 
been  closed  for  a  long  time,  and  where  this  gas  had  accumulated 
without  any  means  of  escape.  Before  such  places  are  entered  they 
should  be  well  exposed  to  the  air  by  being  left  open  for  some  time, 
that  diff'usion  may  take  place  ;  and  the  accomplishment  of  the  ob- 
ject may  be  hastened  by  the  introduction  of  slaked  lime,  which 
readily  takes  up  the  carbonic  acid.  Frequent  and  prolonged  tests 
with  a  lighted  candle  will  show  when  the  air  in  the  place  is  suffi- 
ciently purified  to  support  combustion  ;  and  it  should  be  the  inva- 
riable rule  not  to  enter  such  a  place  until  the  candle  not  only 
burns,  but  continues  to  burn  brightly  and  clearly  ;  otherwise  it  is 
not  in  a  condition  to  support  respiration. 

In  common  with  carbonic  acid,  and  as  its  constant  companion 
in  expired  air,  there  is  always  a  certain  portion  of  organic  matter. 
This  is  an  impurity  which,  though  variable  in  quantity,  is  not  so 
readily  diff'used  as  are  the  gases,  and  hence  it  lurks  about  in  our 
rooms,  it  attaches  itself  to  our  clothing  and  furniture,  and  con- 
tinues to  contaminate  the  air  long  after  the  surplus  amount  of  car- 
bonic acid  has  disappeared.  This  dead  organic  matter  escapes 
from  the  lungs  during  respiration,  and  also  from  the  surface  of  the 
body,  and,  when  present  in  any  considerable  quantity,  it  is  readily 
detected  by  its  peculiar  odor,  as,  for  instance,  in  an  unventilated 
bed-room  that  has  been  occupied  during  the  night ;  in  crowded 
assemblies,  and  in  street-cars,  even  after  their  living  freight  has 
been  discharged.  Dr.  Parkes  attached  a  good  deal  of  importance 
to  the  early  detection  of  this  odor,  as  indicating  that  the  limit  of 
what  he  termed  "  permissible  impurity  "  had  been  passed. 

The  air  within  a  dwelling  occupied  by  living  beings  cannot  be 
maintained  in  the  same  degree  of  purity  as  that  of  the  out-door 
atmosphere,  of  which  the  normal  proportion  of  carbonic  acid,  it 
will  be  remembered,  is  four  parts  in  10,000  of  air  ;  and,  recognizing 
this  fact.  Dr.  Parkes  made  an  allowance  of  two  parts,  making  six 
parts  in  10,000  of  air  the  limit  of  permissible  impurity.  Whenever 
the  proportion  of  carbonic  acid  exceeds  this,  we  begin  to  detect  it 
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by  the  peculiar  odor  of  dead  organic  matter,  and  should  look  well 
to  our  means  of  ventilation  and  air-supply.  For  this  reason  car- 
bonic acid  produced  by  respiration  is  more  to  be  dreaded  than  that 
produced  by  fermentation  and  combustion.  The  one  poisons  more 
on  account  of  its  negative  qualities,  by  being  substituted  for  oxy- 
gen, and  depriving  the  system  of  a  certain  amount  of  that  life- 
sustaining  gas,  the  result  being  a  failure  to  effect  a  complete  aera- 
tion of  the  blood,  the  amount  of  oxygen  taken  in  being  insufficient 
to  combine  with  and  remove  all  of  the  waste  matter,  a  portion  of 
it  remaining  in  the  system,  and  contributing  slowly,  perhaps, 
though  gradually  and  no  less  surely,  to  undermine  the  most  robust 
health,  and  to  destroy  life.  Carbonic  acid  produced  by  respiration, 
in  addition  to  the  evils  just  mentioned,  has  mingled  with  it  the 
organic  matter  which  has  escaped  from  the  system  by  the  lungs 
and  skin,  and  the  individual  who  breathes  it  suffers  both  from  the 
poison  retained  in  the  blood,  and  from  the  reintroduction  of  that 
which  has  escaped.  This  is  what  is  known  as  crowd-poison — re- 
breathed  air  loaded  with  effete  organic  matter — and  is  the  cause 
of  those  low  fevers  which  we  call  typhus,  jail,  and  ship  fever,  and 
other  affections  depending  upon  the  presence  of  animal  poison. 
The  symptoms  of  poisoning  by  carbonic  acid  are  throbbing  head- 
ache, a  feeling  of  fulness  and  tightness  across  the  temples,  giddi- 
ness, palpitation  of  the  heart,  loss  of  memory,  a  buzzing  noise  in 
the  ears,  disturbance  of  vision,  immediately  followed  by  a  strong 
disposition  to  sleep.  The  pulse  is  now  reduced  in  frequency,  the 
breathing  becomes  slow  and  difficult,  the  skin  is  cold  and  livid, 
convulsions  and  delirium  follow,  and  finally  death  closes  the  scene. 

Thus  we  have  seen  that  what  is  considered,  when  present  in  its 
proper  proportion,  an  essential  constituent  of  the  atmosphere,  if 
largely  increased  in  quantity  becomes  speedily  destructive  to  life  ; 
and  we  may  briefly  recapitulate  as  follows  :  Carbonic  acid  is  a 
normal  constituent  of  the  atmosphere  when  present  in  the  pro- 
portion of  .04  per  cent.;  .00  per  cent,  is  the  limit  of  permissible 
impurity,  and  it  becomes  dangerous  to  life  in  proportion  to  its  in- 
crease beyond  that  ratio.  Hereafter,  whatever  may  be  said  re- 
garding it  will  be  under  the  head  of  impurities. 

There  are  two  other  substances,  traces  of  which  are  generally 
present,  and  are  regarded  by  some  as  possibly  essential  constitu- 
ents of  the  atmosphere  ;  these  are  ammonia  and  ozone.  It  is  be- 
lieved that  the  mere  traces  of  ammonia  found  in  the  atmosphere 
are  not  only  harmless,  but  serve  a  useful  purpose  in  furnishing 
nitrogen  to  the  vegetable  kingdom.  When  present  in  excess,  how- 
ever, it  becomes  an  impurity,  and  as  such  further  reference  will 
be  made  to  it  presently. 
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Ozone  is  usually  present  in  fresh  air,  though  generally  not  in 
the  close  air  of  towns  and  dwellings.  It  is  believed  to  be  oxygen 
gas  in  a  somewhat  condensed  form,  and  is  produced  by  the  action 
of  electricity  on  the  oxygen  of  the  air — hence  its  presence  after  a 
thunder-storm — also  by  the  slow  combustion  of  phosphorus,  the 
action  of  sulphuric  acid  on  permanganate  of  potassium,  and  vari- 
ous other  methods.  Its  office  appears  to  be  to  oxidize  organic  mat- 
ter and  other  morbific  agents  which  float  in  the  air  ;  hence,  when 
absent,  zymotic  diseases,  such  as  fevers  and  cholera,  are  much 
more  likely  to  prevail  than  when  it  is  present.  From  the  action  of 
ozone  in  purifying  the  atmosphere  it  has  been  called  "  •  nature's 
scavenging  agent."  On  the  other  hand,  when  present  in  excess, 
it  is  believed  by  many  to  cause  catarrh  and  bronchial  affections 
by  its  irritating  action,  and  even  to  produce  epidemics  of  influenza. 
Others,  however,  believe  this  statement  to  be  based  upon  its  irrita- 
ting effects  in  the  laboratory  rather  than  upon  careful  observation, 
and  Dr.  Parkes  saj^s  that  at  present  it  may  be  safely  said  there  is 
no  proof  of  such  an  origin  of  epidemic  catarrhs.  Ozone  exists  in 
the  largest  proportion  in  the  atmosphere  immediately  over  the  sea ; 
it  is  also  generally  present  in  the  open  country  and  in  the  suburbs 
of  towns  :  it  is  not  so  common  in  thickly  populated  towns,  and 
rarely  found  within  crowded  dwellings,  as  it  is  used  up  in  oxidiz- 
ing the  organic  matter  in  the  air  of  such  localities. 

We  now  come  to  consider  briefly  the  accidental  or  non-essential 
constituents  of  air  generally  regarded  as  impurities  ;  and  we  may 
begin  by  saying  that  their  name  is  legion,  for  everything  that  can 
exist  in  a  gaseous  form  may  be  found  in  the  air  of  places  at  or 
near  which  these  several  gases  are  generated.  Besides  these  we 
have  suspended  impurities  of  mineral,  vegetable,  and  animal  mat- 
ter, acting  either  as  mechanical  irritants  or  as  specific  poisons. 
Among  the  gaseous  impurities  we  have,  as  the  one  most  frequently 
present  within  our  dwellings,  an  excess  of  carbonic  acid,  mention 
of  which  has  already  been  made.  Then  we  have  carbonic  oxide,  a 
gas  generated  by  combustion  where  there  is  a  limited  supply  of 
oxygen.  As  this  gas  is  often  present  and  confined  in  unventilated 
apartments  warmed  by  stoves  or  furnaces,  and,  if  breathed,  acts 
as  a  direct  poison  to  the  blood,  it  is  proper  to  give  it  a  little  of 
our  attention  here.  It  differs  from  carbonic  acid  in  this,  that  it 
contains  only  one  part  of  oxygen  to  one  of  carbon,  whereas  car- 
bonic acid  contains  two  parts  of  oxygen  to  one  of  carbon — the  lat- 
ter gas  being  the  product  of  complete,  the  former  of  incomplete 
combustion.  Its  poisonous  action  is  much  more  lasting  than  that 
of  carbonic  acid,  as  it  attacks  the  red  corpuscles  of  the  blood,  and, 
by  paralyzing  them,  destroys  their  ability  to  convey  oxygen,  which 
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appears  to  be  their  principal  function,  and  upon  which  the  removal 
of  waste  matter  from  the  blood  depends.  This  gas  is  readily  gen- 
erated by  the  burning  of  charcoal,  and  in  this  way  has  often  been 
employed  as  a  means  of  suicide. 

Modern  experiments  have  shown  that  carbonic  oxide  readily 
passes  through  cast  iron  heated  to  redness,  and  hence  the  un- 
healthfulness  of  the  atmosphere  in  close  rooms  warmed  by  stoves 
or  furnaces,  the  sides  of  which  are  apt  to  become  red-hot,  thus 
allowing  the  escape  of  this  gas,  and  giving  rise  to  the  severer 
forms  of  headache  and  giddiness  experienced  in  unventilated 
rooms  warmed  in  this  manner.  It  is  produced  more  from  the 
harder  varieties  of  fuel,  such  as  anthracite  coal,  than  from  the 
lighter  fuels  which  burn  with  a  flame,  and  may  be  found  accumu- 
lated in  the  upper  portion  of  the  stove  soon  after  it  has  been  re- 
plenished with  a  fresh  supply  of  fuel.  Any  one  can  test  its  pres- 
ence by  suddenly  opening  the  door  of  a  stove  in  which  the  supply 
of  coal  is  but  partially  ignited,  when  a  slight  explosion  or  "  puff  " 
is  heard,  and  a  pale  blue  flame  is  seen  for  a  few  moments  above 
the  surface  of  the  freshly  added  coal.  Its  presence  is  due  to  the 
carbonic  acid,  which  is  formed  in  the  lower  portion  of  the  stove, 
parting  with  one  portion  of  its  oxygen  as  it  ascends  through  the 
heated  mass,  thus  being  changed  to  carbonic  oxide.  The  same 
sometimes  occurs  in  blast-furnaces.  The  flame  which  is  com- 
monly seen  issuing  from  the  mouth  of  a  high  chimney  is  not  a  con- 
tinuous flame  passing  through  the  entire  length  of  the  chimney, 
but  it  is  this  gas  which  has  accumulated  within  from  imperfect 
combustion  of  the  fuel  in  the  furnace,  and  in  a  condition  of  intense 
heat  is  bi'ought  in  contact  with  the  oxygen  of  the  atmosphere, 
when  a  union  of  the  gases  takes  place,  and  combustion  is  com- 
pleted. 

We  see,  therefore,  that  the  escape  of  carbonic  oxide  is  not  only 
detrimental  to  health,  but  is  a  great  waste  of  fuel,  and  those  stoves 
and  furnaces  which  are  so  constructed  as  to  consume  this  gas  are 
not  only  more  healthy  but  more  economical  than  those  which  allow 
it  to  escape.  We  are  also  taught  a  lesson  in  regard  to  the  man- 
agement of  our  stoves  and  furnaces,  in  order  that  we  may  avoid 
the  evil  effects  of  this  poisonous  gas.  We  should  see  that  the  cast- 
ings are  perfect,  with  as  few  joints  as  possible,  and  these  properly 
cemented,  and  should  not  allow  the  iron  to  be  heated  to  redness. 
The  heat  is  retained  and  given  off  slowly  by  having  the  fire-pot 
lined  with  fire-brick,  thus  avoiding  any  necessity  for  allowing  the 
iron  to  become  red-hot.  If  we  close  the  smoke-pipe  with  a  damper 
in  order  to  economize  fuel,  we  prevent  escape  by  the  chimney  of 
whatever  carbonic  oxide  may  have  accumulated  over  the  fuel,  and 
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favor  its  escaping  through  the  heated  iron,  through  imperfectly 
fitting  joints,  a  possible  crack  or  flaw  in  the  iron,  or  a  loosely 
fitting  door  ;  and  if  we  shut  off  the  supply  of  air  we  deprive  the 
fuel  of  the  necessary  amount  of  oxygen  to  insure  complete  com- 
bustion, and  favor  the  accumulation  of  carbonic  oxide  gas,  thus 
laying  the  foundation  for  future  ill-health — the  inevitable  conse- 
quence of  breathing  an  atmosphere  contaminated  with  this  treach- 
erous poison. 

Another  gaseous  impurity  is  an  excess  of  avimonia,  the  irri- 
tating eff'ects  of  which  on  the  eyes  and  throat  have  been  felt  by 
most  persons.  It  is  given  off  in  great  abundance  from  large  sta- 
bles and  manure-heaps,  and  is  believed  by  many  to  increase  the 
severity  of  many  diseases  in  such  localities. 

Sulphuretted  hydrogen  and  kindred  gases  and  effluvia,  which 
escape  from  imperfect  sewers,  untrapped  waste-pipes,  privies  and 
cesspools,  contribute  largely  to  the  impurity  of  the  air  in  many 
dwellings,  and  often  induce  diseases  of  a  typhoid  type.  So  thor- 
oughly are  the  minds  of  the  medical  profession  and  of  health  au- 
thorities imbued  with  the  truth  of  this  statement,  that  no  physician 
or  health  officer  having  a  case  of  typhoid  fever  under  his  care  can 
be  said  to  have  done  his  duty  without  having  instituted  a  careful 
investigation  as  to  the  source  of  any  impurity  in  the  air  of  the 
dwelling.  Besides  typhoid  fever,  there  are  other  affections  of  a 
minor  character,  perhaps,  which  appear  to  be  induced  by  this  con- 
dition of  the  air,  such  as  headache,  sickness  to  the  stomach,  diar- 
rhoea, loss  of  appetite,  general  uneasiness,  and  loss  of  health. 

Gases  emanating  from  various  industries  affect  health  mostly 
by  their  irritating  qualities,  causing  bronchitis,  pneumonia,  oph- 
thalmia, and  like  affections.  Among  these  are  sulphurous,  hydro- 
chloric, and  nitrous  acids,  and  chlorine,  given  off  in  the  form  of 
vapor  from  bleaching  establishments,  alkali  works,  steel  works, 
and  chemical  establishments.  Zinc  fumes  from  brass  foundries, 
arsenical  fumes  from  copper-smelting,  emanations  from  gas  works, 
organic  vapors  from  fat-rendering  and  other  branches  of  industry 
having  in  view  the  utilizing  of  animal  matter,  may  also  be  num- 
bered as  among  the  more  common  impurities  of  this  class. 

Mineral  substances,  in  the  form  of  dust  with  minute  particles  of 
vegetable  and  animal  matter,  make  up  what  are  known  as  sus- 
pended impurities,  many  of  them  affecting  health  and  even  short- 
ening life  by  the  severe  irritation  they  produce  on  the  tender 
surfaces  of  the  breathing-passages.  Mineral  substances  affect 
somewhat  in  proportion  to  the  shape  or  angularity  of  the  particle  ; 
and  a  large  majority  of  the  cases  of  severe  bronchitis,  consump- 
tion, and  other  pulmonary  affections  among  workmen,  may  be 
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traced  to  the  mechanical  irritation  produced  by  inhaling  the  par- 
ticles of  dust  arising-  from  their  work.  Such  is  the  case  among 
miners  and  colliers  from  breathing  particles  of  coal,  sand,  steel,  or 
other  metal,  among  whom  the  death-rate  from  pulmonary  disease 
increases  rapidly  as  they  advance  in  age  beyond  thirty-five. 
"Workmen  in  pottery,  china  scourers,  grinders  of  steel,  button 
makers,  operatives  in  cotton,  woollen,  and  flax  factories,  stone-cut- 
ters, and,  indeed,  all  persons  engaged  in  work  from  which  they 
are  compelled  to  inhale  an  irritating  dust,  are  liable  to  attacks  of 
nasal  or  bronchial  inflammation,  bleeding  from  the  lungs,  pneu- 
monia, or  consumption. 

Workers  in  lead  and  house-painters  not  only  inhale  the  dust  of 
lead,  but  from  neglect  of  washing  their  hands  before  eating,  par- 
ticles of  lead  are  swallowed,  with  the  eff'ect  of  producing  colic  or 
the  severer  forms  of  lead-poisoning. 

In  the  manufacture  of  wall-papers  and  of  artificial  flowers  ar- 
senical compounds  are  sometimes  used,  and  the  workmen,  as  well 
as  many  persons  who  occupy  rooms  papered  with  such  papers,  by 
inhaling  the  dust,  receive  into  their  systems  particles  of  arsenic, 
and  eventually  suffer  from  the  effects  of  arsenical  poisoning  (see 
also  poisons). 

The  air  of  the  sick-room  becomes  contaminated  with  organic 
matters  escaping  from  the  patient,  often  increasing  the  severity  of 
the  disease  and  retarding  recovery.  We  also  have,  in  addition  to 
exhalations  from  the  patient's  body  and  the  products  of  respira- 
tion, emanations  from  the  excretions  of  the  sick,  from  foul  poul- 
tices, chronic  ulcers,  suppurating  wounds,  and,  in  cases  of  con- 
tagious disease,  the  peculiar  germs  by  which  the  disease  is 
propagated.  The  foul  air  of  a  sick-room,  where  ventilation  and 
other  means  of  purification  are  neglected,  not  only  aggravates 
the  sickness  and  renders  recovery  tedious,  but  often  develops  other 
diseases,  especially  erysipelas  and  hospital  gangrene,  the  poison 
of  the  latter  being  exceedingly  persistent,  so  much  so  that  it  has 
been  found  necessary  to  remove  and  rebuild  the  entire  walls  of  a 
hospital  ward,  in  order  to  insure  to  fresh  patients  safety  from  an 
attack  of  this  disease.  Puerperal  (childbed)  fever  may  also  be 
developed  from  the  impure  air  of  a  lying-in  room.  The  patient  in 
this  condition  is  extremely  susceptible  to  the  influence  of  zymotic 
poison,  and  whether  the  morbid  matter  be  due  to  the  near  prox- 
imity to  some  contagious  disease,  or  to  the  escape  of  sewer-gas,  or 
to  exhalations  from  any  matter  in  a  state  of  putrefaction,  the  dan- 
ger to  the  patient  is  equally  imminent,  and  cannot  be  overesti- 
mated. 

The  air  of  the  nursery,  where  the  younger  children  of  well-to-do 
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families  pass  most  of  their  time,  particularly  in  cold  or  stormy 
weather,  requires  especial  attention,  and  every  effort  should  be 
made  to  prevent  those  contaminations  which  are  so  frequently  the 
bane  of  infant  life.  Neglecting  to  remove  from  the  room  articles 
of  soiled  clothing,  allowing  vessels  containing  the  excretions  of 
the  child  to  remain  and  befoul  the  air  until  it  suits  the  nurse's  con- 
venience to  dispose  of  them,  or  suspending  the  baby's  wet  napkin 
—even  without  being  previously  washed,  as  is  often  done — that  it 
may  dry  by  the  warmth  of  the  fire  or  of  the  sun,  and  thus  mingle 
its  foul  urinous  exhalations  with  the  air  of  the  room,  are  practices 
which  cannot  be  too  severely  censured.  Nothing  short  of  absolute 
cleanliness  will  insure  pure  air  in  the  nursery,  and  this  can  only 
be  secured  by  promptly  removing  every  soiled  article,  all  excre- 
tions and  wash-water,  and  whatever  dust  and  dirt  may  have  been 
introduced  from  without.  No  unnecessary  furniture,  curtains  or 
other  drapery  should  be  allowed,  nor  anything  that  can  absorb 
and  retain  noxious  effluvia.  We  should  see  that  the  furnishing  of 
the  nursery  in  all  of  its  details  is  as  plain  as  possible,  remembering 
that  the  delicate  breathing-organs  of  the  young  child  should  be 
supplied  with  air  free  from  impurities,  in  order  that  its  feeble  res- 
piration may  not  be  impaired.  All  this  is  important,  for  the  child 
cannot  have  the  full  benefit  of  respiration  if  the  limited  air-space 
of  the  nursery  is  reduced  by  the  presence  of  bulky  furniture,  or 
made  to  afford  room  for  any  description  of  articles  which  may 
harbor  dirt  and  filth. 

Purification  of  Air. 

Nature  affords  a  variety  of  means  by  which  air  is  purified,  such 
as  the  diffusive  ijower  of  gases,  the  dispersion  and  consequent  di- 
lution of  gaseous  and  suspended  impurities  by  the  action  of  winds, 
the  action  of  oxygen  either  in  its  natural  condition  or  in  its  more 
active  form  of  ozone,  the  action  of  rain  in  washing  down  or  ab- 
sorbing impurities,  and  the  action  of  various  chemical  agents  as 
directed  and  applied  by  man.  To  purify  the  air  of  dwellings  and 
apartments,  we  sometimes  make  use  of  certain  chemical  agents 
known  as  deodorizers,  disinfectants,  or  antiseptics,  but  these  should 
never  be  depended  upon  to  the  neglect  of  cleanliness  and  ventila- 
tion, of  which  something  will  be  said  presently. 

Air-purifiers,  as  they  are  called,  may  be  arranged  in  three 
classes,  to  wit :  solid,  liquid,  and  gaseous.  Among  the  solids  those 
in  more  general  use  are  charcoal  and  lime  in  some  of  its  forms. 
The  former,  reduced  to  coarse  powder  and  exposed  to  the  air  in 
shallow  i^ans,  is  a  good  absorbent  of  sewer  gas,  sulphuretted  hydro- 
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gen,  and  organic  emanations  from  the  sick,  which  latter  quality  has 
led  to  its  frequent  employment  in  sick-rooms  and  hospital  wards. 
It  may  also  be  used  with  good  effect  in  water-closets,  over  sinks, 
and  as  ventilating  filters  for  sewers  and  cesspools.  If  kept  dry  it 
may  be  used  for  a  long  time  without  renewal.  Dried,  marly  earth, 
finely  pulverized,  is  also  used  as  a  deodorant,  and  as  such  possesses 
considerable  merit,  but  is  inferior  to  charcoal. 

Lime  in  some  form  is  largely  employed  as  an  air-purifier. 
Quick-lime  readily  absorbs  moisture  as  well  as  offensive  effluvia, 
and  may  be  used  for  this  purpose  in  damp  cellars,  courts,  and 
areas.  Quick-lime  and  slaked  lime  both  readily  absorb  carbonic 
acid. 

Sulphate  of  lime,  known  also  as  gypsum  or  plaster  of  Paris, 
with  the  addition  of  coal  tar.  or  impure  carbolic  acid,  is  an  effec- 
tive deodorant  for  stables  and  manure  heaps.  It  has  the  effect  of 
absorbing  and  retaining  the  ammonia,  and  therefore  not  only 
purifies  the  air  of  the  stable,  but  preserves  to  the  manure  its  most 
valuable  quality.  Carbolafe  of  lime  has  also  been  used  for  a  simi- 
lar purpose. 

Liquid  purifiers  consist  mostly  of  metallic  salts  in  solution, 
among  which  are  a  solution  of  permanganate  of  potassium  (Con- 
dy's  Fluid),  nitrate  of  lead  (Ledoyen's  Fluid),  chloride  of  zinc 
(Burnett's  Fluid),  and  solutions  of  the  different  salts  of  iron,  cop- 
per, and  zinc. 

Permanganate  of  potassium  in  solution  acts  by  parting  with  its 
oxygen,  which  destroys  organic  matter  in  the  air  with  which  it 
comes  in  contact,  thus  killing  the  foul  odor  of  ill- ventilated  rooms. 
It  may  be  exposed  in  flat  dishes,  or  cloths  may  be  dipped  in  it  and 
hung  about  in  different  parts  of  the  room  ;  or  what  is,  perhaps, 
better,  it  may  be  used  in  the  form  of  spray.  Its  being  without 
odor  renders  it  a  neat  and  desirable  article  for  use  in  the  sick-room. 

Niti-ate  of  lead,  although  a  poisonous  salt,  is  valuable  from  the 
fact  that  it  readily  absorbs  sulphuretted  hydrogen,  and  thus  rids 
us  of  a  very  offensive  odor.  Cloths  may  be  dipped  in  the  solution, 
and  then  exposed  to  the  air,  or  some  of  Ledoyen's  Fluid  may  be 
sprinkled  about  the  apartment.  The  salts  of  iron,  copper  and 
zinc,  in  solution,  with  or  without  the  addition  of  carbolic  acid, 
are  useful  in  destroying  the  foul  odors  in  the  air  of  cesspools,  pri- 
vies, house-drains,  water-closets,  street-gutters,  garbage-boxes,  etc. 
Among  these  the  more  convenient  and  less  expensive  ones  are 
sulphate  of  iron  (copperas),  sulphate  of  copper  (blue  vitriol),  and 
sulphate  of  zinc  (white  vitriol). 

Other  salts  are  used,  many  of  them  prepared  from  the  waste  of 
factories  where  these  metals  are  manufactured  into  the  various 
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articles  of  trade  and  industry.  But  none  of  these  should  ever  be 
regarded  as  substitutes  for  cleanliness.  Thorough  cleansing  of 
such  places  and  things,  a  copious  supply  of  water,  a  liberal  use  of 
lime  in  whitewashing  the  walls  of  cellars,  courts,  and  areas,  and 
adequate  ventilation  are,  after  all,  the  best  air-purifiers. 

Gaseous  air-purifiers  next  claim  our  attention,  and  of  these 
there  are  several.  Owing  to  their  diffusive  power,  it  may  be  read- 
ily seen  that  the  evolution  of  such  gases  as  attack  and  destroy 
eftete  organic  matter  must  constitute  a  powerful  means  of  purify- 
ing the  air.  Those  in  general  use  are  ozone,  chlorine,  iodine,  bro- 
mine, nitrous,  sulphurous,  and  hydrochloric  acids,  carbolic  acid, 
and  the  fumes  of  tar  and  of  acetic  acid. 

The  activity  of  ozone  in  oxidizing  organic  matter  has  been  pre- 
viously mentioned.  There  are  several  methods  of  disengaging 
ozone  ;  only  two  of  the  more  simple  methods,  however,  will  be 
given  here.  It  may  be  done  by  half  immersing  a  stick  of  phospho- 
rus in  water  in  a  wide-mouthed  bottle.  As  the  phosphorus  is 
slowly  oxidized  ozone  is  disengaged,  and  its  presence  may  be 
tested  by  a  slip  of  paper  or  linen  previously  soaked  in  a  solution  of 
iodide  of  potassium  and  starch  in  distilled  water  ;  the  proportions 
being  one  part  of  pure  iodide  of  potassium,  ten  of  starch,  and  200 
of  water.  They  should  be  carefully  dried,  and  when  used  they 
should  be  exposed  to  the  air  in  such  a  way  that  the  light  may  be 
excluded  from  them,  as  suspended  within  a  box,  the  bottom  of 
which  has  been  removed.  As  ozone  possesses  the  power  of  liber- 
ating iodine  from  its  combination  with  potassium,  the  test-paper 
will  show  its  presence  by  acquiring  a  lavender  tint,  varying  to  a 
deeper  blue,  according  to  the  amount  of  ozone  present ;  and  when- 
ever the  color  approaches  a  deep  blue,  the  bottle  containing  the 
phosphorus  should  be  closed  with  a  stopper,  and  kept  for  future 
use.  As  much  care  and  delicacy  are  necessary  in  preparing  these 
tests,  persons  who  are  not  accustomed  to  manipulations  of  the 
kind  would  do  well  to  have  them  prepared  by  a  practical  chemist. 
Ozone  is  also  readily  formed  by  the  action  of  strong  sulphuric 
acid  on  potassium  permanganate  in  the  proportions  of  three  parts 
of  acid  to  two  of  the  salt,  gradually  mixed.  This  mixture,  it  is 
said,  will  continue  to  give  off  ozone  for  several  months.  It  has 
recently  been  stated  that  certain  aromatic  plants,  such  as  the 
cherry-laurel,  clove,  lavender,  mint,  lemon,  fennel,  etc.,  and  such 
flowers  as  the  narcissus,  heliotrope,  hyacinth,  mignonette,  etc., 
develop  ozone  largely  when  exposed  to  the  sun's  rays.  The  same 
is  said  of  such  perfumes  as  eau-de-Cologne,  oil  of  bergamot,  es- 
sences and  essential  oils  when  exposed  to  the  influence  of  air  and 
light.    If  this  be  true — and  it  is  supported  by  high  authority — we 
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see  that  in  the  cultivation  of  our  choice  plants  and  flowers  we  are 
not  only  contributing  to  our  pleasure,  but  also  to  our  health  in 
supplying  the  air  with  an  effective  purifier ;  and  that  the  use  of 
aromatic  perfumes  in  the  sick-room  may  contribute  something 
more  than  agreeable  sensations  to  the  patient. 

Chlorine  is  given  off  gradually  from  chloride  of  lime,  moistened 
with  water  or  with  dilute  sulphuric  acid.  It  destroys  organic  mat- 
ter in  the  air,  and  rapidly  decomposes  sulphuretted  hydrogen  and 
ammonium  sulphide,  which  renders  it  a  valuable  air-purifier. 

Iodine  and  hroinine.  when  vaporized,  arrest  putrefaction,  but 
as  they  are  less  diffusible  than  chlorine  they  are  also  less  useful. 
The  vapor  of  bromine  is,  moreover,  irritating,  and  should  be  used 
with  caution. 

Nitrous  and  suJplinroxis  acids,  on  account  of  their  irritating 
and  dangerous  nature,  should  be  used  only  in  empty  rooms,  of 
which  notice  will  be  made  presently. 

Carbolic  acid  has  become  quite  popular  within  the  last  ten 
years,  and  is  readily  vaporized  by  dipping  cloths  in  a  solution  of 
the  acid,  and  exposing  them  to  the  air.  It  conceals  offensive  odors, 
and  is  believed  to  arrest  the  putrefaction  of  organic  matters  float- 
ing in  the  air.  It  is  more  valuable,  however,  when  applied  with 
lime,  or  some  of  the  metallic  salts,  in  the  disinfection  of  excreta, 
privies,  sewers,  cesspools,  etc. 

Acetic  acid. — Evaporating  vinegar  from  a  hot  iron  is  an  old 
custom.  It  conceals,  for  the  time,  offensive  odors,  and  probably 
destroys  any  excess  of  ammonia  in  the  air.  Air  of  the  sick-room 
cannot  be  subjected  to  the  influence  of  the  more  irritating  gases 
mentioned,  therefore  every  attention  should  be  paid  to  ventilation 
with  a  view  to  securing  an  abundance  of  fresh  air.  Excreta  should 
be  treated  with  one  of  the  iron  or  zinc  solutions,  and  immediately 
removed  from  the  room.  A  mixture  used  for  this  purpose  by  the 
Health  Department  of  New  York,  is  composed  of  eight  ounces  of 
sulphate  of  zinc,  one  ounce  of  carbolic  acid,  and  three  gallons  of 
water.  A  little  of  this  mixture,  or,  what  is  quite  as  good,  a  solu- 
tion of  chloride  of  lime,  may  be  kept  in  the  vessels  which  receive 
the  excreta,  both  in  the  sick-room  and  the  nursery.  Chloralum 
may  also  be  used  for  this  purpose.  All  furniture  and  drapery  not 
necessary  for  the  patient  should  be  removed.  [Directions  for  the 
preparation  of  these  various  disinfectants  will  be  found  in  Volume 
XL] 

Disinfection  of  Empty  Rooms. 

After  the  removal  of  the  patient,  if  the  disease  be  of  a  conta- 
gious or  infectious  nature,  the  empty  room  should  be  submitted 
Vol.  I.— 11 
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to  a  thorough  fumigation  with  chlorine,  or  nitrous  or  sulphurous 
acid. 

Nitrous  acid  is  readily  evolved  by  placing  a  piece  of  copper  in 
nitric  acid,  to  which  a  little  water  has  been  added. 

Sulphurous  acid  is  developed  by  burning  sulphur.  This  is  best 
done  in  iron  pans,  placed  on  bricks  so  as  to  avoid  any  danger  from 
fire.  The  sulphur  is  placed  in  the  pans  (one  or  more,  according  to 
the  size  of  the  room),  and  a  little  alcohol  added  in  order  to  start 
the  combustion.  The  operator,  after  seeing  that  the  windows  and 
fireplace  are  securely  closed,  applies  a  lighted  match  to  the  alco- 
hol, and  immediately  leaves  the  room,  closing  the  door  after  him, 
which  should  remain  closed  for  five  or  six  hours,  that  the  air  and 
articles  in  the  room  may  be  sufficiently  exposed  to  the  influence  of 
the  acid  fumes.  To  thoroughly  fumigate  a  room  of  3,000  cubic 
feet  requires  four  pounds  of  sulphur.  If  chlorine  be  used,  suffi- 
cient may  be  evolved  by  adding  to  three  pounds  of  chloride  of  lime 
one  pound  of  sulphuric  acid,  previously  diluted  with  four  times  its 
volume  of  water.  As  the  mixture  of  the  water  and  acid  evolves  a 
good  deal  of  heat,  it  should  be  done  in  a  strong  earthenware  vessel. 
If  nitrous  acid  be  preferred,  it  is  readily  evolved  by  adding  to  half 
a  pound  of  copper  turnings  one  pint  of  commercial  nitric  acid,  pre- 
viously diluted  with  an  equal  quantity  of  water.  Whichever 
method  may  be  preferred,  a  certain  amount  of  caution  on  the  part 
of  the  operator  is  necessary,  lest  some  injury  may  be  done  to  the 
lungs  by  the  irritating  gases  evolved  ;  and,  therefore,  when  possi- 
ble, the  services  of  an  experienced  health  officer  should  be  secured 
for  the  purpose. 

Ventilation. 

Although  the  various  i^urifying  agencies  hitherto  mentioned 
are  all  valuable  when  properly  applied,  still  we  must  not  forget 
that  air  is  its  own  best  purifier,  and  that  no  method  of  purifica- 
tion, however  valuable  in  itself,  can  be  substituted  for  thorough 
ventilation.  Ventilation,  in  its  full  significance,  includes  expelling 
from  apartments  all  impure  air,  whether  the  result  of  respiration, 
combustion,  or  from  whatever  source,  supplying  in  its  stead  an 
adequate  amount  of  fresh  air,  and  regulating  the  amount  of  mois- 
ture in  the  air,  and  the  temperature  of  the  apartment.  Impurities 
resulting  from  respiration  have  already  been  sufficiently  stated, 
but  when  we  add  to  these  the  products  of  combustion,  exhalation, 
etc. ,  we  shall  be  still  more  convinced  of  the  importance  of  venti- 
lation. 

It  will  be  remembered  that  combustion,  like  respiration,  ex- 
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hausts  the  air  of  oxygen,  and  at  the  same  time  increases  the 
amount  of  carbonic  acid.  Let  us  see  now  at  what  rate  the  air  is 
deprived  of  its  oxygen  and  poisoned  with  carbonic  acid  in  the  or- 
dinary combustion  of  lights  and  fuel  for  domestic  purposes.  It  is 
true  that  in  the  combustion  of  fuel  for  warming  and  culinary  pur- ' 
poses,  most  of  the  products  escape  through  the  chimney  to  the  ex- 
ternal atmosphere  ;  but  tliis  is  not  so  with  the  fuel  used  for  light- 
ing, the  products  of  which  remain  in  the  room  and  are  mingled 
with  the  air  we  breathe.  To  understand  the  rate  at  which  the  air 
is  rendered  impure  from  this  cause,  we  must  know  the  amount  of 
fuel  used,  and  the  amount  of  oxygen  necessary  to  effect  its  com- 
bustion. Experiments  have  shown  that  one  pound  of  sperm  oil 
consumes  the  oxygen  of  liO  cubic  feet  of  air,  and  that  a  cubic  foot 
of  coal-gas  consumes  the  oxygen  of  from  eight  to  fourteen  cubic 
feet  of  air,  according  to  the  quality  of  the  gas.  It  is  estimated 
that  an  ordinary  gas-burner  vitiates  the  atmosphere  to  an  extent 
equal  to  the  respiration  of  three  men. 

Ventilation  is  divided  into  natural  and  mechanical;  one  con- 
sists in  taking  advantage  of  certain  natural  forces  always  in  ac- 
tion ;  the  other  in  compelling  the  necessary  movements  of  air  by 
mechanical  means.  The  forces  concerned  in  natural  ventilation 
are,  the  diffusion  of  gases,  wind,  and  the  unequal  pressure  of  two 
columns  of  air  of  different  temperatures.  It  is  fortunate  for  the 
human  family  that  gases  possess  this  diffusive  power,  and  that 
their  natural  tendency  is  to  escape  from  our  houses,  in  spite  of  our 
bungling  contrivances  to  keep  them  in  and  the  air  out.  So  strong 
is  their  diffusive  power  that  neither  the  closest  fittings  of  carpen- 
try, nor  even  brick  or  stone  walls,  can  present  an  impermeable  bar- 
rier to  their  escape.  We  cannot  depend,  however,  upon  diffusion 
alone  ;  even  were  it  equal  to  the  production,  there  are  other  impur- 
ities, to  get  rid  of  which  we  must  take  advantage  of  the  other  two 
forces,  and  here  wind  comes  in  as  the  most  efficient  natural  venti- 
lator. 

Wind  is  air  in  motion,  however  gentle  or  violent  that  motion 
may  be  ;  and  in  order  to  avail  ourselves  of  the  benefits  of  its  direct 
action  as  a  natural  ventilator,  we  have  only  to  open  a  window.  If 
the  wind  moves  at  the  rate  of  a  mile  an  hour,  it  will,  in  a  very 
short  time,  change  the  entire  air  of  a  room  without  being  percepti- 
ble to  the  occupants.  But,  as  a  light  breeze  moves  at  the  rate  of 
eight  or  ten  miles  an  hour,  it  is  necessary  for  our  safety  that  such 
direction  should  be  given  to  the  in-coming  air  as  to  shield  the  oc- 
cupants of  the  room  from  its  direct  influence.  Various  appliances 
have  been  introduced  for  this  purpose  which  cannot  be  described 
liere  in  detail,  but  all  operating  on  either  one  of  two  principles  :  to 
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throw  the  current  of  air  upward  toward  the  ceiling,  that  it  may 
mingle  with  the  warm  air  in  the  upper  part  of  the  room,  or  to 
break  its  force  by  causing  it  to  pass  through  the  meshes  of  a  fine 
screen,  or  by  the  action  of  a  rotating  ventilator  in  the  window. 
Sleeping-apartments  that  have  been  occupied  during  the  night 
should  be  exposed  to  the  direct  action  of  a  current  of  air  for  sev- 
eral hours  during  the  day.  This  is  necessary  in  order  that,  by 
many  and  frequent  renewals  of  air,  the  animal  matter  in  the  room 
may  be  destroyed.  For  the  same  reason  the  bedding  should  be 
daily  exposed  to  the  direct  influence  of  air-currents.  It  should  be 
an  inflexible  rule  not  to  sleep  with  closed  windows,  no  matter  how 
cold  the  weather.  The  body  may  be  protected,  if  necessary,  at 
any  time,  by  an  additional  blanket  or  quilt,  but  there  is  no  protec- 
tion for  the  lungs  like  pure  air  ;  and  therefore  an  open  window  and 
a  fire-place  in  every  sleeping-room  are  hygienic  necessities. 

The  wind  also  acts,  by  blowing  over  the  tops  of  chimneys,  to 
create  a  current  upwards  through  the  chimney  or  ventilating- 
shaft,  and  thus  favors  the  exit  of  foul  air  from  the  dwelling.  This 
action  may  be  better  secured,  and  downward  currents  prevented, 
by  surmounting  the  chimney  or  ventilating-shaf t  with  some  one  of 
the  many  appliances  in  use  for  the  purpose. 

We  make  use  of  the  third  natural  force  whenever  we  kindle  a 
fire,  or  increase  the  temperature  in  any  way.  If  two  tubes  be 
made  to  connect  the  same  apartment  with  the  external  atmos- 
phere, and  one  of  them  be  warmed  in  any  way,  an  upward  current 
is  at  once  established,  while  a  corresponding  downward  current 
takes  place  through  the  colder  tube  ;  and  this  will  continue  as  long 
as  this  difl'erence  in  temperature  remains.  It  is  on  this  principle 
that  a  cluster  of  gas-lights,  suspended  immediately  beneath  an 
opening  in  the  ceiling  to  a  ventilating-shaft,  as  in  many  of  our 
public  halls,  secures  the  egress  not  only  of  the  products  of  combus- 
tion, but  of  vitiated  air  from  all  parts  of  the  room  ;  and  it  is  on  the 
same  principle  that  an  open  fire — which,  by  the  way,  is  by  far  the 
most  effective  ventilator— secures  a  constant  current  up  the  chim- 
ney, while,  to  re-establish  the  lost  equilibrium,  air  from  without 
forces  its  way  into  the  apartment  through  every  minute  opening. 
The  only  objection  to  an  open  fire  is  the  danger  of  exposure  to 
drafts  of  in-coming  air  ;  and  therefore  we  must  not  neglect  to  pro- 
vide for  the  admission  of  air,  so  as  to  secure  ourselves  from  any 
such  danger.  Special  provisions  for  this  purpose,  together  with 
the  construction  of  houses  with  reference  to  warming  and  ventila- 
tion, are  the  subjects  of  another  chapter. 
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Drainage,  Sewerage,  and  Water-Supply  involve  difficult  and 
important  questions  in  sanitary  science.  In  this  chapter  these 
subjects  will  be  discussed  only  in  relation  to  their  most  obvious 
and  practical  bearings  on  the  health  of  families  and  communities. 

Owing  to  the  fact  that  the  terms  drainage  and  sewerage  are 
often  used  interchangeably,  it  will  be  necessary  to  state  in  the  out- 
set that  the  former  should  be  employed  only  (as  it  most  generally 
is  by  writers  on  sanitary  science)  to  designate  the  removal  of  sur- 
face and  subsoil  water — what  is  technically  called  surplus  ivater  ; 
while  the  use  of  the  latter  should  be  confined  to  the  removal  of 
slop-water  and  refuse  matter. 

Drainage. 

It  has  long  been  believed  that  wet  cellars  and  damp  locations 
are  prejudicial  to  health,  but  no  careful  study  seems  to  have  been 
made  in  regard  to  the  subject  until  about  the  year  1860,  when  Dr. 
Bowditch,  of  Boston,  addressed  inquiries  to  the  resident  physicians 
in  the  different  townships  of  Massachusetts  concerning  the  proba- 
ble relation  existing  between  pulmonary  consumption  and  soil- 
dampness.  The  result  is  stated  in  his  own  words,  as  follows  : 
'•  Medical  opinion  in  Massachusetts,  as  deduced  from  the  written 
statements  of  resident  physicians  in  183  towns,  tends  strongly  to 
prove,  though  perhaps  not  affording  perfect  proof  of,  the  existence 
of  a  law  in  the  development  of  consumption  in  Massachusetts, 
which  law  has  for  its  central  idea  that  dampness  of  the  soil  of  any 
township  or  locality  is  intimately  connected,  and  probably  as 
cause  and  effect,  with  the  prevalence  of  consumption  in  that  town 
or  locality." 

A  few  years  after  this  announcement  by  Dr.  Bowditch,  Dr. 
Buchanan,  of  England,  by  a  series  of  very  careful  investigations 
made  in  the  counties  of  Surrey,  Kent,  and  Sussex,  reduced  to  a 
"scientific  certainty "  what  Dr.  Bowditch  had  shown  to  be  so 
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liighly  probable.  He  ascertained  that  "wherever  the  drying  of 
the  subsoil  had  been  effected,  either  by  the  construction  of  drain- 
sewers  or  by  special  drains  and  deep  storm-culverts,  when  the 
pipe-system  was  carried  out,  the  mortality  from  consumption  had 
decreased  from  about  fifty  per  cent,  downward.  In  Salisbury,  for 
example,  the  death-rates  from  this  disease  had  fallen  49  per  hun- 
dred ;  in  Ely,  47  :  in  Rugby,  43  ;  in  Banbury,  41 ;  and  in  thirteen 
other  towns  the  rate  of  diminution,  though  not  so  marked,  was 
nevertheless  noteworthy.  On  the  other  hand,  it  also  became  appa- 
rent that  in  certain  towns,  such  as  Alnwick,  Stafford,  Morpeth, 
and  Ashley,  where  no  drying  of  the  subsoil  had  been  effected, 
there  was  no  reduction  in  the  consumption  death-rate,  even  al- 
though the  greatest  possible  progress  had  been  achieved  in  the 
removal  of  filth.  This  was  owing  to  the  fact  that  in  these  towns 
impervious  pipe-sewers  had  been  laid  down,  without  making  any 
provision  for  deep  subsoil  drainage,  the  storm- water  being  carried 
off  in  supei-ficial  culverts.  In  some  towns,  again,  such  as  Penzance, 
where  the  subsoil  was  already  dry,  the  phthisis  (consumption) 
death-rate  remained  stationary ;  and  in  others,  where  plans  of 
drainage  had  been  carried  out,  the  sanitary  advantages  as  regards 
phthisis  were  nullified  because,  as  in  the  case  of  Carlisle,  they  were 
so  low-lying  that  the  subsoil  was  at  all  times  more  or  less  water- 
logged." * 

The  following  general  conclusions  are  given  by  Dr.  Buchanan 
as  the  result  of  his  inquiry  : 

"  1. — Within  the  counties  of  Surrey,  Kent,  and  Sussex,  there  is, 
broadly  speaking,  less  phthisis  among  populations  living  on  pervi- 
ous (porous)  soils  than  among  populations  living  on  impervious 
soils. 

"  2. — Within  the  same  counties  there  is  less  phthisis  among  pop- 
ulations living  on  high-lying  pervious  soils  than  among  populations 
living  on  low-lying  pervious  soils. 

"3.— Within  the  same  counties  there  is  less  phthisis  among 
populations  living  on  sloping  impervious  soils  than  among  popula- 
tions living  on  flat  impervious  soils. 

"4. — The  connection  between  soil-dampness  and  phthisis  has 
been  established  in  this  inquiry  :  a.  By  the  existence  of  general 
agreement  in  phthisis-mortality  between  districts  that  have  com- 
mon geological  and  topographical  features  of  a  nature  to  affect 
the  water-holding  quality  of  the  soil ;  b,  by  the  existence  of  general 
disagreement  between  districts  that  are  differently  circumstanced 
in  regard  of  such  features  ;  and,  c,  by  the  discovery  of  pretty  reg- 


*  See  Wilson's  Handbook  of  Hygiene,  page  269. 
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ular  concomitancy  in  the  fluctuation  of  the  two  conditions,  from 
much  phthisis  with  much  wetness  of  soil,  to  little  phthisis  with 
little  wetness  of  soil. 

"  5. — The  whole  of  the  foregoing  conclusions  combine  into  one 
— which  may  now  be  affirmed  generally,  and  not  only  of  particu- 
lar districts — that  wetness  of  soil  is  a  cause  of  phthisis  (consump- 
tion) to  the  population  living  upon  it." 

Some  writers  believe  that  soil-dampness  is  the  cause  of  many 
other  diseases,  such  as  intermittent  and  remittent  fevers,  rheu- 
matic affections,  neuralgia,  croup,  quinsy,  diphtheria,  pneumonia, 
pleurisy,  bronchitis,  cerebrospinal  meningitis,  erysipelas,  and 
diarrhoeal  diseases. 

Dr.  Pettenkofer,  of  Munich,  asserts  that  the  distribution  of 
cholera  in  a  country  depends  entirely  upon  certain  conditions  in 
the  level  of  the  subsoil  water. 

Dr.  Elisha  Harris  found  in  New  York  city  that  diphtheria  pre- 
vailed more  extensively  in  damp  localities,  especially  in  the  vi- 
cinity of  the  old  obstructed  watercourses,  than  in  other  parts  of 
the  city. 

Dr.  J.  G.  Pinkham,  in  his  very  carefully  prepared  Report  to 
the  State  Board  of  Health,  on  Diphtheria,  in  Lynn,  Mass.,  has 
designated  on  a  map  the  points  where  cases  of  diphtheria  have  oc- 
curred during  certain  years,  and  shown  that  the  disease  prevailed 
to  a  much  greater  extent  in  regions  where  there  were  damp  cel- 
lars, and  especially  in  those  localities  where  dampness  and  filth 
were  combined. 

During  a  practice  of  eleven  years  in  a  suburban  town,  the 
writer  has  not  seen  a  single  case  of  diphtheria  in  which  soil- 
dampness  could  not  be  assigned  as  a  cause.  In  two  instances, 
where  the  disease  was  especially  malignant,  the  houses  were  situ- 
ated near  water-courses,  and  the  cellars  were  wet  for  at  least  eight 
months  in  the  year. 

It  is  not  supposed,  of  course,  that  soil-dampness  is  the  sole  cause 
of  the  diseases  above  mentioned,  but  that  it  is  an  important  factor 
in  their  causation  there  can  be  no  doubt. 

In  the  present  state  of  our  knowledge,  it  is  impossible  to  say 
how  it  is  that  dampness  of  the  soil  produces  disease.  In  some 
way,  however,  it  furnishes  one  of  the  conditions  necessary  for  the 
production  of  those  telluric  emanations  which  are  so  antagonistic 
to  health. 

The  above  considerations  indicate  the  importance  of  living  upon 
a  dry  soil,  and  make  it  obligatory  upon  any  community  whose  ter- 
ritory is  water-logged,  either  wholly  or  in  part,  to  drain  such  ter- 
ritory of  its  surplus  water. 
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By  surplus  water  is  meant  that  which  is  not  held  in  the  soil  by 
capillary  attraction — all  that  water  which  would  run  away  from  a 
quantity  of  wet  earth  placed  in  a  barrel  with  holes  in  the  bottom. 
Such  drainage  can  be  easily  accomplished.  Unglazed  tiling,  with 
joints  carefully  protected,  laid  at  a  depth  of  three  or  four  feet, 
with  proper  inclination  and  a  free  discharge,  and  at  suitable  dis- 
tances, will  drain  any  soil,  however  wet,  in  less  than  twenty -four 
hours.  To  ascertain  whether  a  given  locality  requires  draining, 
let  an  excavation  be  made  to  the  depth  of  three  feet,  and  if  water 
is  found  in  it  twenty-four  hours  after  the  heaviest  rain,  the  lo- 
cality is  unfit  for  human  habitation. 

The  ill-effects  of  a  damp  soil  are  not  confined  to  those  immedi- 
ately living  upon  it,  but  extend  to  a  considerable  distance  ;  so  that 
every  inhabitant,  whether  his  own  location  be  wet  or  dry,  should 
concern  himself  in  this  matter.  It  is  pre-eminently  a  subject  of 
general  interest.  The  evils  resulting  from  a  water-logged  soil 
rapidly  increase  with  an  increasing  population,  and  at  the  same 
time  the  difficulties  of  drainage  become  greatly  increased  when  a 
place  becomes  thickly  settled.  In  fact,  it  is  almost  impossible  in 
many  cases,  after  grades  are  established  and  permanent  improve- 
ments made,  to  accomplish,  even  at  great  expense,  what  in  the 
early  history  of  a  place  could  be  done  with  very  little  cost  and 

labor. 

It  is  also  important  that  water  fall- 
ing upon  the  roofs  of  houses  should  be 
promptly  conducted  away,  and  not 
allowed  to  saturate  the  soil  around  the 
foundations,  and  find  its  way  into  cel- 
lars. 

The  site  selected  for  a  house  should 
be  thoroughly  drained  to  a  depth  at 
least  a  foot  below  the  bottom  of  the 
cellar,  and  the  foundation  should  be 
so  constructed  that  the  storm-water 
which  dashes  against  the  house,  and 
the  water  which  accumulates  in 
freshets  in  its  vicinity,  may  be  ar- 
rested and  conducted  away.  This  can 
be  accomplished  by  sinking  the  foun- 
dation wall  a  foot  below  the  cellar 
bottom,  placing  a  tile-drain  outside  of 
this,  filling  the  excavation  below  the 
cellar-floor  with  concrete,  building  the  cellar-wall  of  brick,  and 
covering  the  outside  of  this  wall  with  a  layer  of  some  material 


Figure  125.— Tile-drain  at  the  bot- 
tom of  a  foundation-wall. 
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impervious  to  Avater.  It  -vvould  be  well  to  place  above  the  drain, 
reaching  to  a  point  near  the  surface,  a  quantity  of  coarse  sand  or 
gravel,  to  allow  the  water  more  easy  access  to  the  drain.  (See 
Fig.  125. )  If  the  land  be  at  all  springy,  there  should  be,  in  addition 
to  this  outer  drain  surrounding  the  foundation,  several  cross 
drains,  all  of  which  may  have  the  same  outflow.  Then,  if  the 
floor  be  covered  with  a  good  layer  of  cement  (some  preparation  of 
asphalt  is  the  best),  there  is  no  doubt  that  the  cellar  at  all  times  of 
the  year  will  be  perfectly  dry.  It  should  be  remembered  that 
bricks  absorb  water  very  freely,  and  that  for  this  reason  they 
should  be  painted  or  thoroughly  oiled,  wherever  in  the  walls  of  a 
house  or  cellar  they  are  exposed  to  the  weather.  If  all  dwellings 
could  have  their  foundations  constructed  in  tliis  way,  there  would 
follow,  in  most  places,  a  rapid  decrease  in  the  bills  of  mortality, 
and  a  corresponding  increase  in  the  health  and  vigor  of  their  in- 
habitants.   See,  also,  chapter  on  House-Building. 

Sewerage. 

In  treating  this  subject  I  shall  not  confine  myself  within  the 
narrow  limits  prescribed  by  the  definition  of  the  word,  but  shall 
consider  the  subject  of  waste  or  refuse  matter  in  a  general  way, 
pointing  out  the  evil  consequences  which  result  from  its  misman- 
agement, and  making  such  suggestions  of  a  practical  nature  as 
the  space  will  allow. 

When  we  speak  of  waste  matter  we  mean  waste  organic  mat- 
ter, animal  or  vegetable — that  which,  under  favorable  circum- 
stances, undergoes  the  process  of  putrefaction ;  it  comprises  the 
excrement  of  animals,  solid,  liquid,  and  gaseous — all  garbage  and 
offal,  all  decaying  animals  and  vegetables,  all  slops  from  kitchen 
and  laundry,  and  all  waste  from  slaughter-houses  and  facto- 
ries. 

Organic  matter  in  the  process  of  degenerative  change  assumes 
forms  that  are  exceedingly  deleterious  in  their  effects  on  animal 
life.  When  we  consider  the  vast  quantity  of  refuse  matter  pro- 
duced by  every  community,  and  remember  that,  with  the  treatment 
it  generally  receives,  it  pervades  earth,  air,  and  water,  finding 
its  way  to  the  system  with  the  food  we  eat,  the  water  we  drink, 
and  the  air  we  breathe  ;  when  we  remember,  in  addition  to  this, 
that  many  of  the  diseases  vhich  result  from  it  are  highly  conta- 
gious, spreading  like  wildfire  and  producing  widespread  destruc- 
tion in  whatever  territory  they  invade,  the  statement  that  refuse 
matter  or  filth  has  been  the  great  scourge  of  the  human  race  will 
no  longer  be  received  with  incredulity. 
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The  plague,  cholera,  typhoid  and  typhus  fevers,  and  dysentery, 
are  among  the  diseases  which  hold  such  relation  to  filth  and  its 
emanations  that  we  have  the  strongest  reasons  for  believing  that 
without  the  latter  the  former  would  cease  to  exist. 

The  plague,  which  in  some  centuries  has  been  more  destructive 
to  human  life  than  war,  has  always  had  its  origin  in  filthy  and 
overcrowded  cities,  or  in  localities  exposed  to  pestilent  effluvia 
from  decaying  animal  and  vegetable  substances.  Thucydides 
states  that  during  the  great  plague  of  Athens,  which  occurred  in 
430  B.  C,  the  city  was  greatly  overcrowded,  most  of  the  popula- 
tion having  taken  refuge  within  the  walls  in  consequence  of  the 
war.  Dr.  Laycock  says  of  the  plague  which  occurred  in  the  city 
of  York,  in  1604  :  "There  were  wide,  stagnant  moats,  no  drainage, 
narrow  streets,  and  filthy,  open  channels,  the  tide  flowing  above 
the  city,  and  leaving  sludge  and  mud  on  the  deep  banks  of  the 
river,  and  exposing  the  mouths  of  the  sewers."  He  reports  also 
"that  the  plague  in  each  of  its  visitations  broke  out  in  an  abom- 
inably filthy  place,  called  Hagworm's  Nest,  and  that,  curiously 
enough,  the  cholera  in  1832  broke  out  first  in  the  same  place,  and 
that  each  of  these  diseases  progressed  in  much  the  same  manner 
through  the  city,  marking  the  badly  drained  district  by  its 
course." 

The  epidemics  of  the  plague,  which  have  so  often  visited  Egypt, 
always  are  at  the  worst  in  the  spring,  "  at  which  time  south  winds 
prevail  loaded  with  putrid  emanations  from  animal  and  vegetable 
substances  in  the  lakes  formed  by  the  retiring  waters  of  the 
Nile." 

The  connection  between  filth  and  the  origin  and  spread  of  chol- 
era is  even  more  marked. 

Typhoid  fever  is  a  disease  of  alarming  fatality,  which  prevails 
to  a  greater  or  less  extent  at  all  times  in  nearly  all  countries.  No 
class  is  exempt  from  its  ravages  ;  it  attacks  alike  the  rich  and 
poor  in  city  and  country.  Sir  William  Gull  says  that  in  England 
alone  typhoid  fever  kills  17,000  persons  a  year.  This  disease  also 
holds  an  important  relation  to  decomposing  animal  and  vegetable 
matter.  Just  what  that  relation  is,  no  one  is  yet  able  to  state  with 
certainty  ;  but  it  seems  highly  probable,  and  to  many,  certain,  that 
refuse  matter,  especially  that  variety  called  excremenUtious,  fur- 
nishes not  only  the  means  of  communicating  the  disease,  but  also 
appropriate  conditions  for  the  propagation  of  the  specific  germs 
which  are  necessary  for  its  production.  Sir  William  Gull  makes 
the  following  statement :  "  The  origination  of  the  disease  is,  some- 
how or  another,  connected  with  drainage.  It  has,  therefore,  been 
oalled  the  filth  fever  ;  hence,  to  get  rid  of  the  filth  is  to  get  rid  of 
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the  fever.  It  seems  as  if  this  really  is  so,  for  Millbank  Prison  was 
infested  with  typhoid  and  dysentery  ;  but  now  the  water-supply 
has  been  changed,  and  the  drainage  attended  to,  and  these  dis- 
eases have  almost  entirely  disappeared.  No  one  can  approach  a 
case  of  typhoid  fever  without  paying  some  attention  to  hygiene. 
It  is  no  use  tinkering  with  the  disease  if  one  does  not  try  to  prevent 
it,  and  it  no  doubt  may  be  prevented.  The  theory  is,  that  it  is  con- 
nected with  germs  which  get  into  the  blood.  We  know  little  about 
these  germs,  but  have  reason  to  believe  that  the  air  is  full  of  them. 
There  is  an  idea  that  they  are  imbibed  by  drinking  water,  and  that 
they  increase  and  multiply  within  the  body.  Although  this  has 
not  been  demonstrated,  yet  it  is  a  good  working  theory."  These 
remarks  apply  equally  to  the  disease  mentioned  above. 

Dr.  T.  Wrigley  Grimshaw,  Senior  Physician  to  the  Fever  Hos- 
pital, Dublin,  remarks  as  follows  :  "  The  exciting  cause  of  enteric 
fever  is  now  well  known  to  be  connected  with  the  introduction  of 
decomposing  faecal  matter  into  the  system  by  the  mouth.  What 
may  be  the  exact  product  of  decomposition  which  gives  rise  to  this 
formidable  disease,  has  not  yet  been  ascertained.  It  has,  however, 
been  satisfactorily  proved  that  this  principle,  be  it  what  it  may, 
can  enter  the  system  in  the  form  of  contaminated  food  and  drink, 
or  as  a  miasma  in  the  air  itself.  In  the  lecture  before  alluded  to, 
I  have  drawn  attention  to  the  fact  that  enteric  fever  has  been 
propagated  by  means  of  water  tainted  by  sewage,  by  milk  adul- 
terated with  animal  matter,  and,  as  a  matter  of  course,  by  faecal 
matter.  The  recent  illness  of  H.  R.  H.,  the  Prince  of  Wales,  has 
been  justly  attributed  to  faecal  miasma.  Many  examples  of  the 
connection  of  this  disease  with  the  drinking  of  water  impregnated 
with  sewage  matter,  are  to  be  found  in  the  reports  of  the  Medical 
Officers  of  the  Privy  Council  for  England." 

Waste  organic  matter  finds  its  way  into  the  system  by  all  its 
avenues  of  approach  :  it  enters  in  solid,  liquid,  and  gaseous  forms; 
it  saturates  the  soil,  soaks  into  wells,  pervades  the  air  in  the  form 
of  sewer-gas  and  exhalations  from  privies,  cesspools,  and  filth- 
sodden  soil,  and  thus  joollutes  the  air  of  our  dwelling-houses,  fac- 
tories and  stores,  and  becomes  mingled  with  our  drinking-water 
and  food.  In  this  way  it  enters  the  system,  causing,  as  we  have 
seen,  under  favorable  circumstances,  the  most  fatal  diseases. 
Falling  short  of  this  it  works  such  damage  to  the  general  health, 
such  a  lowering  of  vitality,  such  a  diminution  of  energy,  that  the 
individual  subjected  to  its  influence  becomes  unable  to  resist  the 
wear  and  tear  and  exposure,  which  is  the  lot  of  all  in  the  great 
"  struggle  for  life,"  and  either  becomes  a  hopeless  invalid,  or 
works  on  painfully  and  ineffectually,  until  some  weakened  organ 
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refuses  to  perform  its  function,  and  death  puts  an  end  to  a  life  of 
suffering. 

The  question  now  arises,  How  can  we  protect  ourselves  against 
this  all-pervading  and  deadly  foe  ?  "  The  answer,  made  in  a  gen- 
eral way,  is  simple. 

It  may,  in  fact,  be  summed  up  in  one  word — cleanliness — 
clean  air,  clean  water,  clean  food,  clean  soil,  clean  houses.  When, 
however,  we  come  to  the  consideration  of  the  means  necessary  to 
secure  this  universal  cleanliness,  we  find  many  difficulties  in  the 
way,  some  of  which,  as  society  is  now  constituted,  seem  almost 
insuperable.  Chief  among  these  difficulties  is  the  almost  univer- 
sal ignorance  regarding  the  preservation  of  health,  which  is  found 
among  all  classes,  and  the  consequent  indifference  which  renders 
it,  in  most  cases,  impossible  to  obtain  that  co-operation  which  is 
absolutely  necessary  to  the  carrying  out,  perfectly,  of  any  pro- 
posed plan.  Then  there  are  mechanical  difficulties,  especially  in 
large  cities,  which  tax  the  skill  of  the  best  engineers.  For  a  dis- 
cussion of  these  the  reader  is  referred  to  works  on  Hygiene  and 
Sanitary  Engineering.* 

Water-Closets. 

In  houses  where  there  are  water-closets,  the  great  danger  is 
from  sewer-gas.  This  gas  is  generated  in  great  quantity  in  sewers 
and  cesspools,  and  at  times  forces  its  way  through  traps  and  im- 
perfect pipes  into  dwelling-houses.  To  avoid  this  evil  four  things 
are  necessary  : 

1.  Effective  traps. 

2.  Ventilated  waste-  and  soil-pipes. 

3.  Thorough  plumbing  work. 

4.  A  light  and  well  ventilated  room  for  the  water-closet,  so 
situated  that  it  can  be  entirely  shut  off  from  the  rest  of  the 
house. 

It  is  a  question  whether  stationary  wash-basins  in  bed-rooms 
should  ever  be  tolerated.  It  is  doubtful  whether  any  precaution 
will,  under  all  circumstances  of  atmospheric  pressure,  render  the 
ingress  of  sewer-gas  impossible,  and  even  a  small  quantity  in  a 
sleeping-room  cannot  be  other  than  extremely  injurious.  Wher- 
ever these  basins  exist,  if  there  is  the  slightest  reason  for  suspect- 
ing them  of  giving  passage  to  sewer-gas,  the  waste-pipes  should 


*  See  A  Treatise  ou  Hygiene  and  Public  Health,  edited  by  Dr.  A.  H.  Buck ;  Parkes' 
Practical  Hygiene ;  Treatment  and  Utilization  of  Sewage,  by  W.  H.  Corfield ;  Wilson's 
Hand-book  of  Hygiene  ;  and  also  the  writings  of  Col.  G.  E.  Waring,  of  Newport,  R.  I. 
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be  severed,  and  the  sewer  end  hermetically  sealed.  The  dressing- 
rooms  or  closets  having  such  basins  should  be  so  ventilated,  that 
the  current  of  air  will  be  towards  them  and  outward,  instead  of 
from  them  towards  the  other  apartments.  It  must  be  remembered 
that  the  warm  air  of  dwelling-houses  passing  constantly  up  chim- 
neys and  towards  attics,  exercises  an  aspirating  force  upon  open- 
ings, those  into  sewers  not  excepted.  This  force  acts  in  conjunc- 
tion with  the  pressure  from  behind,  and  must  be  taken  into  the 
account  in  the  construction  of  traps  and  ventilators. 


FIO.  127. 


Figure  126. — Showing  how  the  fluid  in  a  trap  may  be  forced  up  by  the  presence  of  gas  or 
air  on  the  side  towards  the  sewer,  and  admit  the  passage  of  sewer-gas. 

Figure  127. — A  trap  recently  devised  by  Mr.  G.  E.  Waring,  of  Newport,  R.  I.,  in  which  the 
trap  ia  deeper  than  is  ordinarily  the  case,  and  is  also  provided  with  a  close-fitting  valve,  which, 
while  it  offers  no  impediment  to  the  outflow  of  water,  is  calculated  to  prevent  the  return  of 
«ewer-gas. 

The  following  quotation  from  Dr.  Parkes  seems  to  contain  all 
necessary  precautions  concerning  traps  : 

"Supposing,  of  course,  it  is  properly  laid,  a  trap  is  efficient,  if 
water  stands  in  it  to  the  height  of  three-quarters  of  an  inch  above 
openings,  if  water  passes  through  it  sufficiently  often,  and  with 
force  enough  to  clear  out  the  receptacle  and  renew  the  water  in  it. 
But  traps  are  often  ineffective  :  1st,  From  bad  laying,  which  is 
a  very  common  fault ;  2d.  from  the  water  getting  thoroughly 
impregnated  with  sewer-effluvia,  so  that  there  is  escape  of  efflu- 
via from  the  water  on  the  house  side  ;  3d,  from  the  water  passing 
too  seldom  along  the  pipe,  so  that  the  trap  is  either  dry  or  clogged; 
4th,  from  the  pipe  being  too  small  (two  to  three  inches  only),  and 
'•  running  full,"  which  will  sometimes  suck  the  water  out  of  the 
trap.  This  usually  occurs  in  the  following  way,  as  frequently  seen 
in  sink-traps  :  the  pipe  beyond  the  trap  has  perhaps  a  very  great 
and  sudden  fall,  and  when  it  is  full  of  water  it  acts  like  a  siphon, 
and  sucks  all  the  water  out  of  the  trap  ;  to  avoid  this,  the  pipe 
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should  be  large  enough  to  prevent  its  running  full,  or  the  trap 
should  be  of  larger  calibre  than  the  rest  of  the  pipe." 

The  soil-  and  waste-pipes  in  every  house  should  be  supplied  with 
one  or  more  ventilating-shaf  ts.  These  should  be  so  arranged  as  to 
give  free  exit  to  any  gases  which  may  under  any  circumstances 
exert  an  upward  pressure  upon  the  fluid  in  the  traps. 

The  simplest  way  to  accomplish  this  is  to  use  the  soil-pipe  itself 
as  a  ventilating  shaft,  connecting  with  this  the  secondary  pipe,  as 
shown  in  the  adjoining  figure.  * 


Figure  139.— Ventilating- trap*  Water,  etc.,  enters  at 
A,  and  is  discharged  at  C,  the  trap  remaining  full  to  the 
line  B.  When  the  pressure  at  C  is  greater  than  at  A, 
and  the  water  is  depressed  to  the  line  F,  or  becomes  satu- 
rated with  sewer-gas,  the  latter  finds  an  exit  at  D,  and 
escapes  into  the  ventilating-pipe  without  passing  back 
through  it.  When  the  water  in  the  trap  has  been  less- 
ened by  evaporation,  it  is  necessary  for  its  level  to  fall 
below  the  line  G  before  gas  can  escape  at  A. 


Figure  128. — A,  D,  the  soil-pipe  extended  to  S,  above  the  line  of  the  roof,  R;  C,  C,  water- 
closets  having  traps  T,  T,  which  are  wrongly  represented  in  the  illustration,  since  they  should 
bs  so  made  that  when  the  lower  bend  is  full  of  water  the  upper  angle  or  curve  of  the  trap  should 
come  a  short  distance  below  its  surface,  as  shown  in  the  figures  126  and  132. 


Where  the  construction  of  a  house  is  such  that  this  method  can- 
not be  employed,  a  ventilated  trap  should  be  inserted  where  the 
soil-pipe  joins  the  house-sewer,  and  a  ventilating-pipe  carried  from 


*  Dangers  to  Health  in  Our  Own  Houses,  by  T.  Pridgin  Teale,  M.  A. 
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this  to  the  top  of  the  house.  The  soil-pipe  between  the  trap  and 
the  water-closet  should  also  be  ventilated  by  a  tube  connecting 
with  the  one  just  described,  and  passing  independently  to  the  top 
of  the  house.  Such  a  trap  is  represented  in  Figure  129.  Care 
should  be  taken  that  the  ventilating-shaft  terminates  at  a  point 
where  the  sewer-gas  will  not  be  drawn  into  windows.    No  over- 


\ 

f.  \ 

V  1 
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Figure  130.— Vent-pipe  connected  with  the  traps  of  water-closets  C,  D,  and  E.* 


flow-pipe  or  leader  should  be  allowed  to  empty  into  this  shaft,  for 
it  is  during  a  rain,  when  the  sewers  are  flushed,  that  the  greatest 
demand  is  made  on  the  shaft  as  a  means  of  exit  for  the  sewer- 
gas. 

Figure  130  shows  a  method  which  has  been  suggested  of  secur- 
ing apartments  from  the  invasion  of  sewer-gas,  and  likewise  of 


*  This  trap  is  manufactured  by  Stewart  &  Co.,  369  Pearl  Street,  New  York. 
Vol  I. —13 
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preventing  tlie  flow  of  water  down  the  soil-pipe  from  sucking  the 
water  out  of  the  traps  of  the  water-closets. 

Thorough  plumbing  work  includes  the  selection  of  a  good 

water-closet.  In  this  matter  cost 
should  not  be  allowed  to  influ- 
ence one.  Figure  131  represents 
a  water-closet  which  is  one  of 
the  best.  It  is  made  of  earth- 
enware, and  is  constructed  with 
special  reference  to  cleanliness: 
and  ventilation. 

In  places  where  there  is  an 
abundant  and  constant  water- 
supply,  there  is  no  method  which 
so  promptly,  so  effectually,  and 
so  cheaply  removes  refuse  mat- 
ter and  slops  from  a  house  as 
the  water-carriage  system,  which 
has  just  been  described.  The 
objection  to  it  lies  in  the  diffi- 
culty connected  with  the  final 
its  discharge  into  cesspools  and 


Figure  131. — Water-closet  having  an  re- 
shaped trap  instead  of  a  dunipnig-pan,  and  a 
plug-valve  which  forms,  also,  an  overflow-pipe. 
At  P  is  an  aperture  to  receive  the  water  from  a 
wash-basin  or  bath-tub.    (Jennings'  Patent.) 

disposition  of  the  sewage  after 
sewers. 


Figure  132. — A  "latrine"  adapted  for  use  in  schools,  hospitals,  manufactories,  etc.,  where 
there  is  a  limited  water-supply,  or  where  more  complicated  water-closets  are  not  desirable.  By 
raising  the  valve  at  the  left  the  contents  of  the  latrine  flows  suddenly  out  and  flushes  the  sewer- 
pipe.  A  water-traj)  prevents  the  escape  of  gas  from  the  sewer  into  the  room.  (Jennings' 
Patent.) 
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House-Sewers. 

The  conduit  which  connects  tlie  waste-  and  soil-pipes  with  the 
street-sewer  is  called  the  houHe-seirer.  This  should  he  of  ample 
size,  with  sufficient  descent,  and  as  straight  as  possihle.  It  should 
be  made  of  glazed  earthen-ware,  laid  on  a  firm  bed,  with  the  join- 
ings thoroughly  secured  with  cement.  At  certain  points  there 
should  be  placed  lengths  of  access-pipe  *  to  facilitate  the  process  of 
cleaning  in  case  the  sewer  becomes  choked.  When  it  becomes 
necessary  that  this  sewer-pipe  should  cross  a  cellar,  it  should  either 
be  made  of  iron  and  allowed  to  rest  upon  the  cellar-bottom,  or  of 
earthen-ware  placed  below  the  cellar-bottom,  and  thoroughly  pud- 
dled in  cement. 

Privies. 

The  old-fashioned  privy  is  an  unmitigated  nuisance ;  nothing 
worse  to  accomplish  its  purpose  could  well  be  devised.  It  removes 
neither  the  offensiveness  nor  the  danger  of  excremental  matter. 
It  allows  filth  to  saturate  the  soil  and  pollute  the  air.  In  its  place 
should  be  substituted  some  one  of  the  dry  methods,  so-called.  One 
described  in  the  Report  of  the  State  Board  of  Health  of  Massachu- 
setts for  1871),  page  181,  seems  so  perfect  and  so  easy  to  manage, 
that  it  will  be  given  in  full. 

'•'  The  things  to  be  sought  are  : 

1.  — Ease  and  inoffensiveness  in  removing  the  excrement. 

2.  — Security  against  its  being  absorbed  by  the  material  of  the 
receptacle  in  which  it  is  temporarily  retained,  or  by  the  adjacent 
soil. 

"  3. — Security  against  offence. 
4. — Economy. 

"  In  the  second  report  of  the  medical  officer  of  the  Privy  Council, 
England,  1874,  is  a  paper  by  J.  ISTetton  Radcliffe,  on  various  ways 
of  excrement  removal  in  use  in  Great  Britain,  which  supplies  a 
deal  of  valuable  practical  information,  and  from  which  several  of 
the  accompanying  illustrations  are  borrowed.  In  all  of  them  it 
will  be  observed  that  the  receptacles  are  small,  made  of  imper- 
vious material,  easily  emptied  or  removed,  and  cheap.  It  is  the 
practice  to  add  to  their  contents  the  family  coal-ashes,  either  at 
every  time  of  using  or  at  short  intervals.    The  largest  is  emptied 


*  These  are  pipes  made  in  sections,  so  that  when  necessary  one  side  can  be  removed 
in  order  to  give  free  access  to  their  cavity. 
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as  often  as  once  a  week,  the  smallest  once  a  day.  No  slops  from 
chamber  or  kitchen  are  allowed  to  be  thrown  in.  By  the  adop- 
tion of  some  one  of  these  methods,  several  large 
towns  and  cities  in  England  and  Scotland  have 
rid  themselves  of  most  dangerous  and  disgusting 
nuisances  in  their  most  densely  settled  parts,  sub- 
stituting for  them  an  arrangement  at  once  more 
decent,  cleanly,  convenient,  and  economical. 

'"The  privy  used  in  Hull,  here  shown,  is  the 
simplest  of  all,  and  occupies  the  least  space.  The 
floor  of  the  receptacle  is  of  impervious  material. 
Ashes  and  the  dry  refuse  of  the  house  are  thrown 
down  the  seat,  making  with  the  excrement  a  dry, 
inoffensive  mass,  which  is  removed  once  a  week 
with  a  spade,  by  taking  out  the  movable  board."' 

The  Rochdale  " ixiil-closet"'  system  has  been 
in  use  since  18G8,  and  was  thoroughly  inspected 
and  approved  by  Mr.  Radcliffe  in  18G9.    In  1874 
he  again  inspected  it,  and  gave  it  his  unqualified  approval.  It 


Figure  133. 


Figure  134. — A  Rochdale  pail-closet.  The  door  which  is  used  to  close  the  entrance  to  the 
closet  proper  is  not  shown.  A,  "pail ;  "  B,  receptacle  for  ashes  ;  C,  door  through  which  the  "  pail  " 
can  be  taken  out  when  it  becomes  necessary  to  empty  it ;  D,  the  seat,  hinged  to  partition,  and 
raised  so  as  to  show  a  downward  projecting  flange  which  serves  to  prevent  urine,  etc.,  escaping 
between  the  bottom  of  the  seat  and  the  top  of  the  "pail."  The  front  of  the  seat  is  also  hung  on 
hinges,  and  may,  if  needed,  be  turned  aside,  as  shown  in  the  figure. 


consists  of  a  closet  (out  of  doors)  of  strong  and  simple  construc- 
tion, beneath  the  seat  of  which  is  placed  a  "pail"  made  from 
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half  a  kerosene  barrel,  and  capable  of  holding  one  hundred 
pounds  ;  but  in  fact  the  average  weight  of  its  contents  after  a 
week's  use  by  an  ordinary  family  proved  to  be  forty-one  pounds. 
This  is  removed  weekly,  and  an  empty  and  disinfected  "pail"  is 
substituted.  In  the  case  of  very  large  families,  or  of  workshops, 
the  removal  is  made  twice  or  thrice  a  week.  At  the  time  of  re- 
moval, a  tightly  fitting  metal  lid  is  placed  upon  the  pail.  "  The 
process  of  removal  is  quite  inoffensive,"  and  is  systematically 
performed. 

The  population  of  Rochdale  in  1871  was  07,754 ;  inhabited 
houses,  13,938,  of  which  2,944  were  fitted  with  "pail-closets,"  used 
by  11,770  persons.  In  1874  the  number  of  houses  so  fitted  was 
7,887,  used  by  43,500  persons,  when  Mr.  Radcliffe  reported  essen- 
tially as  follows  :  "  That  the  system  of  removal  had  been  thorough- 
ly approved  by  all  who  had  had  experience  of  it ;  and  that  it  had  not 
failed  under  the  most  varied  circumstances,  having  proved  equally 
efficacious  in  the  highly-rented  house  with  its  own  closet,  in  the 
lodging-house  where  great  numbers  were  accommodated,  and  in 
the  factory  and  workshop. 

There  would  seem  to  be  every  reason  why  the  law  should  re- 
quire all  factories,  tenements,  and  boarding-houses,  not  furnished 
with  a  satisfactory  system  of  water-closets,  to  adopt  some  modifi- 
cation of  this  plan.  At  present  many  factories  whose  operatives 
are  numbered  by  scores  and  hundreds,  have  privies  overhanging 
the  streams  which  fui'nish 
power.  This  is  water-carriage 
indeed  !  carrying,  in  many 
cases,  the  most  dangerous  and 
disgusting  form  of  pollution  to 
spoil  the  stream  below." 

The  dry  earth  system  has 
been  thoroughly  tested  in  Eng- 
land, and  among  the  English 
inhabitants  of  India.  In  some 
instances  it  has  given  entire 
satisfaction,  while  in  others  it 
has  proved  a  failure.  Its  suc- 
cessful use  requires  that  the 
earth  employed  should  be  per- 
fectly dry,  and  that  intelligent 
supervision  be  exercised.  If 
employed  carelessly,  it  soon  be- 
comes a  nuisance.  As  a  general  thing,  the  earth-closet  should 
not  be  placed  in  the  house,  but  in  some  adjoining  building. 


Figure  135. — The  "  Wakefield  "  earth-closet, 
in  which  each  time  that  the  lid  is  closed  a  small 
quantity  of  dry  earth  or  ashes  is  dropped  into 
the  receiving  vessel  from  the  reservoir  in  the 
rear,  so  as  to  cover  and  disinfect  the  foecal  mat- 
ter deposited  in  the  closet. 
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This  method  is  well  suited,  to  farm-houses  and  country  villages, 
where  earth  is  abundant  and  where  the  product  can  be  easily  and 
profitably  utilized.  The  principle  on  which  it  acts  is  that  earth  is 
the  natural  deodorizer  and  disinfectant  of  excremental  matter. 
All  the  facts  which  have  been  published  concerning  this  system  go 
to  show  that  when  it  is  carried  out  in  all  its  details,  it  accom- 
plishes very  successfully  the  two  most  important  objects  to  be  at- 
tained in  any  system  of  excrement-removal,  viz.  :  its  removal 
without  offence  or  danger  to  health,  and  in  such  a  form  that  it  can 
be  profitably  applied  to  the  soil  as  manure.  This  system  is  espe- 
cially suited  to  the  wants  of  jails,  hospitals,  and  camps,  where 
strict  supervision  can  at  all  times  be  exercised. 

For  a  full  discussion  of  this  subject,  see  Buck's  "Treatise  on 
Hygiene  and  Public  Health."'  Corfield's  "Treatment  and  Utiliza- 
tion of  Sewage"  and  "  Parkes"  Practical  Hygiene." 

Cesspools. 

In  places  where  there  is  no  system  of  sewerage,  some  form  of 
cesspool  becomes  necessary  in  connection  with  all  houses  which 
are  provided  with  the  modern  conveniences  of  hot  and  cold  water 
and  water-closets. 

In  the  outset  it  should  be  stated  that  the  surplus  water,  i.  e. ,  the 
overflow  from  tanks  and  cisterns,  and  the  surplus  roof-water  should 
always  be  conducted  away  from  a  house  by  itself,  not  being  al- 
lowed to  mingle  with  any  waste  whatever,  and  that  the  slop-water 
(by  which  is  meant  the  laundry  and  kitchen  waste-water)  should 
be  kept  by  itself,  and  treated  apart  from  the  excremental  waste. 

The  cesspool  into  which  the  water-closet  discharges  should  be 
made  absolutely  water-tight,  and  should  be  placed  at  some  point  to 
which  easy  access  can  be  had  for  the  purpose  of  emptying  it  of  its 
contents.  This  cesspool  should  be  ventilated,  and,  when  it  is 
within  a  hundred  feet  of  the  house,  this  should  be  accomplished 
by  means  of  a  shaft  which  will  conduct  the  sewer-gas  to  a  height 
of  twenty  or  thirty  feet  from  the  ground. 

This  cesspool  requires  no  overflow-pipe,  and  the  cement  which 
lines  it  should  be  made  of  asphalt  and  sand,  as  excremental  mat- 
ter will  in  time  cause  the  disintegration  of  ordinary  cement. 
When  it  is  full  it  sliould,  if  possible,  be  emptied  by  some  one  of 
the 'odorless  methods  which  are  employed  with  such  success  in 
many  cities.  The  apparatus  used  is  a  very  simple  and  cheap  one, 
consisting  of  an  air-pump  which  exhausts  the  air  from  a  barrel, 
and  some  tubing  for  connecting  the  barrel  on  one  side  with  the  cess- 
pool, and  on  the  other  with  the  pump.  As  the  air  is  pumped  from 
the  barrel,  liquid  from  the  cesspool  flows  in  and  fills  it.    To  pre- 
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vent  the  escape  of  gases  mixed  with  the  air  through  the  pump,  an 
apparatus  is  employed  which  causes  their  destruction,  and  com- 


FiGUUE  136. — Apparatus  used  for  removing  the  contents  of  cesspools  and  privies  without 
permitting  the  escape  of  gases. 


pletely  accomplishes  the  disinfection  of  the  air.  In  this  shape 
sewage  can  be  transported  any  distance  without  offence,  and  is 
very  valuable  as  a  fertilizer. 

Slop-iratev,  on  account  of  its  great  bulk  and  small  value,  should 
be  treated  in  a  different  manner  from  the  above.  It  should  first 
be  conducted  through  a  carefully  laid  sewer-pipe,  into  a  water- 
tight reservoir  (Fig.  137,  A),  where  a  large  portion  of  the  solid 


FiGUKE  137. — Cesspool  for  slop-water:  A,  tirst  reservoir;  B,  second  reservoir;  1,  '',  inter- 
mediate filters. 


matter  will  fall  to  the  bottom,  while  a  small  portion  of  fatty  mat- 
ter will  rise  to  the  top.  The  figure  shows  how  a  bent  pipe  may  be 
arranged,  so  as  to  conduct  the  middle  stratum  of  comparatively 
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clear  liquid  to  the  filters  1  and  2.  Having  passed  through  these 
filters,  the  liquid  may  be  conducted  into  the  soakage  cesspool  B, 
or  it  may  safely  be  allowed  to  pass  into  a  brook  or  river  the  water 
of  which  is  not  used  for  domestic  purposes. 

The  filters  should  be  so  made  that  the  water  which  runs  off 
will  be  clear  and  odorless.  The  compartments  may  be  made  of 
pine  plank,  tongued  and  grooved,  and  carefully  fitted  together. 
The  first  partition  should  have  holes  near  the  bottom,  and  the 
second  near  the  top.    The  course  of  the  liquid  through  the  filter  is 


Figure  138. — A  flushing-tank  for  converting  a  small  and  dribbling  stream  of  slop-water  into 
a  sudden  rush  of  30  or  30  gallons,  thereby  scouring  the  drain-pipes  and  preventing  the  accumu- 
lation of  sediment  such  as  would  occur  when  the  amount  of  fluid  passing  is  small  and  its  flow  is 
slow.  A,  the  reservoir  in  which  the  slop- water  accumulates  until  it  rises  to  the  bend  of  the 
siphon  D,  D  ;  B,  a  grating  provided  with  a  water-trap,  which  prevents  the  escape  of  gases  from 
the  reservoir,  and  a  flange  about  its  outer  edge  which  helps  to  form  a  water-joint ;  C,  a  ventila- 
ting-pipe,  which  is  intended  to  extend  above  the  top  of  the  house;  F,  chamber  connecting  the 
tank  with  the  sewer-pipe,  and  capable  of  being  turned  in  any  direction.  The  reservoir  A  is 
carried  below  the  level  of  the  siphon,  in  order  that  solid  sediments  may  accumulate  and  be  re- 
moved occasionally  through  the  opening  at  B.    (Jennings'  Patent. ) 


indicated  by  the  arrows.  The  filter  may  be  made  of  gravel,  coal- 
ashes,  and  finely  broken  charcoal  in  equal  parts,  and  it  must  be 
removed  when  it  becomes  so  saturated  with  organic  matter  that 
the  effluent  water  is  in  the  least  offensive.  The  saturated  filtering 
material  will  be  found  useful  for  fertilizing  purposes. 

When  it  is  possible  to  locate  the  cesspool  at  a  long  distance 
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from  the  house  and  well,  the  filter  may  be  dispensed  with,  and  the 
two  cesspools  connected  by  a  pipe,  as  shown  on  the  foregoing 
page. 

The  objections  to  a  single  soakage  cesspool  are  obvious  ;  the 
ground  in  its  vicinity  becomes  saturated  with  filth,  and  in  a  short 
time  its  sides  become  so  coated  with  solid  matter  that  fluids  can- 
not pass  through  them.  Then  it  begins  to  overflow,  and  the  dis- 
charged liquid  becomes  a  nuisance. 

A  disgusting  spectacle  frequently  seen  in  American  villages 
and  suburban  towns  is  the  slop-water  sewage,  which  is  allowed  to 
discharge  itself  into  the  street  gutters,  to  fester  in  the  sun  and 
evolve  its  pestilent  effluvium  under  the  very  nostrils  of  the  passers- 
by. 

Clean  Soil. 

The  importance  of  keeping  the  soil  in  the  vicinity  of  houses  and 
wells  free  from  filth  will  be  appreciated  when  it  is  remembered 
that  the  ground-air,  i.  e.,  the  air  which  fills  the  spaces  between  the 
particles  of  earth,  is  subject  to  the  same  laws,  so  far  as  its  motion 
is  concerned,  as  is  the  air  above  ground  ;  that  there  is  a  tendency 
on  the  part  of  air  to  move  towards  and  into  a  house  on  account  of 
the  heat,  which  causes  an  upward  current  through  the  chimneys 
and  roof,  and  that  more  or  less  of  this  ground  air  is  drawn  into  the 
cellar,  and  passes  upward  into  the  apartments  above.  See  Fig. 
139.)  Ground-air,  when  uncontaminated,  is  not  to  be  recommended 
for  breathing  purposes,  as  it  contains  a  large  amount  of  carbonic 
acid  ;  but  when  it  passes  through  filth-sodden  soil,  and  becomes 
loaded  with  an  additional  freight  of  poison,  it  works  dire  mischief 
to  those  who  are  obliged  to  breathe  it.  It  is  in  this  way  that  those 
mysterious  "  visitations"  of  fever  have  their  origin,  which  in  time 
past  has  been  so  unaccountable.  In  nearly  every  section  of  our 
country  there  is  the  utmost  carelessness  about  the  disposition  of 
refuse  matter.  The  cesspool  or  privy  is  near  the  house  and  well, 
and  the  slops  are  frequently  removed  no  farther  from  the  house 
than  the  length  of  a  "sink-spout."  (See  Fig.  139.)  Of  course  the 
ground  in  the  vicinity,  and  the  very  foundation  of  the  house  in 
time  become  saturated  with  filth. 

In  addition  to  this,  in  the  Northern  States  at  least,  as  winter 
approaches,  the  house  is  "  banked  up,"  as  it  is  called  (a  yjractice 
which  cuts  off  all  ventilation  for  the  cellar),  the  cellar  is  made 
the  store-house  for  vegetables  and  fruit,  which  decay  more  or  less 
during  the  season,  the  fires  are  kindled,  and  a  current  of  poisoned 
air  commences  to  ascend  from  the  cellar,  which  does  not  cease  un- 
til spring  puts  out  the  fires  and  takes  down  the  "  banking."  No 
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wonder  that  their  homes  are  visited  hy  the  spectres  of  disease  ; 
that  consumption  and  fever,  and  diphtheria,  attended  by  a  cohort 
of  minor  ills,  startle  so  many  families  with  their  dreaded  pres- 
ence. 

A  case  illustrating  the  diffusion  of  gases  under  ground  is  men- 
tioned in  the  report  of  Mr.  Child,  officer  of  health  for  certain  dis- 
tricts in  Oxfordshire,  England: 


Figure  lii'J. — Diagram  illustrating  the  passage  of  bad  air  from  cesspools  and  slop-drains  into 
the  cellar  and  apartments  of  an  adjacent  house. 


"  In  consequence  of  the  escape  of  the  contents  of  a  barrel  of  pe- 
troleum or  benzoline,  which  had  been  buried  in  an  orchard,  a  cir- 
cuit of  wells  sixty  feet  below,  and  250  or  300  yards,  distant  became 
so  affected  that  the  occupants  of  fifteen  houses,  containing  eighty- 
two  inhabitants,  were  for  ten  days  unable  to  use  the  water  for 
drinking  or  cooking.    The  cattle  of  one  of  the  proprietors,  more- 
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over,  refused  to  drink  at  the  spring  where  they  were  accustomed 
to  drink.  Had  this  soakage  been  sewage  instead  of  petroleum, 
who  can  doubt  that  the  result  might  have  been  wholesale  water- 
poisoning  and  an  outbreak  of  typhoid  fever  ?  " 

On  farms  and  large  places  where  horses  and  cattle  are  kept, 
the  waste  matter  of  every  kind  should  be  added  to  the  compost- 
heap.  A  method  employed  by  Dr.  E.  J.  Dunning,  of  Lenox,  Mass., 
is  illustrated  in  the  figure  below. 


FiGUKE  140. — A,  reservoir;  B,  pump-box;  C,  manure-heap;  D,  platform  from  which  the 
pump  (B)  is  worked;  P\  sewer-pipe  from  house;  G,  perforated  floor. 

In  the  barn-yard  is  constructed  the  water-tight  reservoir  A, 
into  which  all  the  refuse  from  the  house  is  conducted  through  the 
sewer-pipe  F.  The  liquid  sewage  is  pumped  from  the  reservoir 
and  scattered  over  the  waste  from  the  barn,  which  is  thrown  upon 
the  perforated  floor  G.  This  apparatus  should  be  located  at  least 
200  feet  from  the  house.  It  should  be  covered  with  a  roof,  the 
sides  being  left  open,  so  that  the  process  of  evaporation  may  go  on 
as  rapidly  as  possible.  In  this  way  the  sewage  from  the  house  be- 
comes so  diminished  in  bulk,  and  altered  in  constitution,  that  it 
can  be  applied  to  the  land  without  difficulty.  When  the  barn  is 
situated  above  the  house,  the  reservoir  must  be  placed  near  the 
latter,  and  constructed  as  a  tight  cesspool,  the  contents  of  which 
must  be  forced  to  the  compost-heap  with  a  force-pump. 


188  HYGIENE  DRAINAGE,   SEWERAGE,   AND  WATER. 


Water-Supply. 

Among  the  conditions  of  health  in  a  community,  there  is  none 
more  imperative  than  an  abundant  supply  oi pure  water. 

Whatever  the  source  of  the  water  may  be,  whether  from  lakes, 
ponds  or  rivers,  from  wells,  springs  or  cisterns,  it  should  be  pure 
— we  do  not  mean  absolutely  pure,  for  such  water  does  not  exist. 
All  water  contains  a  certain  amount  of  mineral  matter  in  solution, 
together  with  carbonic  acid,  oxygen,  and  a  small  amount  of  organic 
matter.  These  are  derived  from  the  air  through  which  it  falls,  and 
from  the  earth  over  which  it  flows  and  through  which  it  perco- 
lates. A  small  quantity  of  organic  matter  of  vegetable  origin 
(from  one  to  three  grains  to  the  gallon)  does  not  render  water  un- 
wholesome. 

Dr.  Letheby,  from  investigations  made  in  sixty-five  English 
and  Scotch  towns,  came  to  the  conclusion  that  a  certain  amount 
of  the  earthy  salts  (from  five  to  twenty  grains  to  the  gallon),  is 
necessary  to  render  water  in  the  highest  degree  wholesome.  An 
amount  of  saline  matter  exceeding  thirty-five  grains  to  the  gallon 
is  not  recommended  for  domestic  use.  An  excess  of  the  lime  and 
magnesia  salts  is,  in  certain  regions,  thought  to  be  the  cause  of 
the  goitre  and  cretinism  which  are  endemic  there. 

Organic  matter  of  animal  origin,  especially  that  which  is  ex- 
cremental,  is  the  great  source  of  unwholesomeness  in  water.  In 
places  which  are  thickly  populated,  it  is  extremely  difficult  to  obtain 
a  water-supply  in  which  sewage  has  not  been  mingled. 

When  organic  matter  is  discharged  into  rivers  and  lakes,  it 
becomes  rapidly  diluted  and  oxidized.  The  nitrates,  nitrites  and 
ammonia  which  are  the  products  of  this  oxidation  are  not  con- 
sidered deleterious  in  their  effects  ;  their  presence,  however,  shows 
that  the  water  which  contains  them  has  at  some  time  been  con- 
taminated with  sewage.  There  is  a  very  grave  question  whether 
there  may  not  be  in  such  water  germs  of  disease,  so  highly  organ- 
ized that  they  will  resist  the  oxidizing  process,  retaining  their 
integrity  and  power  for  mischief,  even  when  the  water  which 
contains  them  responds  favorably  to  chemical  and  microscopical 
tests.  It  is  a  significant  fact  that  the  experiments  which  have  re- 
sulted in  the  approval  of  the  Thames  and  other  polluted  waters 
have  always  been  of  a  character  that  could  lead  to  no  other  than  a 
negative  result.  Chemical  tests  detect  nothing — the  microscope 
detects  nothing— hence,  the  water  is  wholesome.  This  is  the  argu- 
ment, but  the  conclusion  is  a  non  sequitur. 

It  must  be  remembered  that,  in  regard  to  certain  diseases,  the 
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germ  theory  is  supported  by  the  highest  scientific  authority,  and 
that  the  germs  have  never  been  detected  even  under  the  most 
favorable  circumstances.  In  the  present  state  of  our  knowledge 
it  would  seem  safest  not  to  depend  too  implicitly  on  the  oxidizing 
process,  but  to  guard  with  the  utmost  vigilance  the  sources  of  our 
water-supply,  and  to  have  them  carefully  protected  from  contami- 
nation with  excremental  waste.  [See  also  chapter  on  Acute 
Infectious  Diseases.]  Dr.  C.  F.  Chandler,  although  he  seems  to 
agree  with  the  conclusions  of  Dr.  Letheby  and  others  in  regard  to 
the  Thames  water  that  it  is  perfectly  wholesome,  nevertheless 
mentions,  in  his  "  Report  upon  the  Sanitary  Chemistry  of  Waters," 
the  following  cases  : 

"At  Exeter,  England,  in  1833,  one  thousand  deaths  occurred 
from  cholera.  A  purer  supply  of  water  was  then  introduced  from 
a  locality  two  miles  higher  up  the  river,  above  the  point  at  which 
it  received  the  sewage  of  the  town.  When  the  cholera  again  in- 
vaded the  city  in  1849,  only  forty-four  cases  occurred,  and  in  the 
cholera  season  of  1854  there  was  hardly 

"  In  London,  in  1854,  the  water  supplied  by  the  Southwark  Com- 
pany contained  much  sewage,  while  that  supplied  by  the  Lambeth 
Company  was  very  pure.  Both  companies  had  pipes  in  the  same 
streets,  supplying  water  indiscriminately  on  both  sides.  Among 
those  who  used  the  Southwark  water  the  deaths  amounted  to  one 
hundred  and  thirty  in  10,000,  while  among  those  who  drank  the 
Lambeth  water,  they  amounted  to  only  thirty-seven  in  10,000 
persons  ;  2,500  persons  were  destroyed  by  the  Southwark  water  in 
one  season.  On  the  previous  visitation  of  1848-49,  the  case  was 
the  reverse.  The  deaths  from  the  Lambeth  amounted  to  one  hun- 
dred and  twenty-five,  while  those  from  the  Southwark  amounted 
to  one  hundred  and  eighteen  in  10,000.  At  that  time  the  Lambeth 
Company  took  their  water  from  a  point  lower  down  the  river." 

In  Milbank  Prison,  in  England,  a  remarkable  instance  occurred 
of  the  abolition  of  diseases  to  which  the  inmates  had  been  very 
liable  by  a  change  in  the  water-supply.  For  many  years  the  water 
used  was  derived  from  the  Thames  river,  and  although  during  that 
period  there  were  numerous  epidemics  of  fever,  diarrhoea,  and 
dysentery,  and  many  of  the  most  eminent  physicians  of  London 
were  consulted  in  regard  to  the  probable  cause,  and  although,  in 
the  course  of  the  examinations,  the  precaution  was  taken  to  filter 
carefully  the  water  used,  it  was  not  until  an  artesian  well  was 
sunk  and  an  entire  change  was  made  in  the  source  of  supply,  that 
the  condition  of  the  prisoners  was  much  benefited.  For  many 
years  it  was  thought  that  the  confinement  and  discipline  insep- 
arable from  prison-life  had  something  to  do  with  the  production 
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of  the  imhealthfulness.  and  the  foul  odor  from  the  Thames  river 
adjoinmg  was  hkewise  blamed  m  no  small  degree  as  a  factor  in 
the  causation.  After  the  change  had  been  made,  however,  in  the 
source  of  water-supply,  the  prisoners  became  as  healthy  as  any 
population  similarly  situated,  and  in  spite  of  the  persistence  of  the 
Thames  odor,  the  discipline  and  confinement.  The  physician  of  the 
prison,  in  his  annual  report  written  in  1871,  stated  that  the  prison- 
ers had  continued  to  be  free  from  every  form  of  disease  which 
could  call  the  sanitary  arrangement  in  question — as  free  as  if  the 
prison  occupied  the  healthiest  site  in  the  kingdom."  The  report 
furthermore  contained  the  following  conclusions  : 

"  1. — That  the  extinction  of  typhoid  fever  and  other  diseases  of 
the  same  class  is  quite  within  the  range  of  practicability. 

"  2.^ — That  the  extinction  of  one  class  of  zymotic  diseases  is  not 
necessarily  followed  by  zymotic  diseases  of  a  different  class.  For 
example  :  it  is  supposed  that  the  increased  prevalence  of  scarlatina 
and  measles  of  late  years  is  due  to  the  partial  displacement  of 
small-pox  by  vaccination.  The  case  of  Milbank  shows  that  it  is 
practicable  to  protect  a  community  against  every  kind  of  zymotic 
disease.  Ignorance  of  sanitary  science  is  the  great  obstacle  to  the 
extension  of  this  protection  to  the  free  population. 

"  3. — That  since  some  of  the  ablest  physicians  in  London  failed 
for  many  years  to  detect  the  true  cause  of  the  unhealthiness  of 
Milbank  prison,  and  assigned  causes  for  it  which  later  experience 
has  found  to  be  unconnected  with  it,  the  probability  is  that  a  simi- 
lar error  is  frequently  made  elsewhere,  and  that  the  prevalence  of 
some  zymotic  diseases  is  ascribed  to  locality,  malaria,  heat,  cold, 
variations  of  temperature,  moral  depression,  and  other  intangible 
influences,  which  would  be  entirelj^  removed  by  the  general  disuse 
of  impure  water. 

"  4. — That  as  it  required  long  years  of  observation  to  establish 
the  noxious  influence  of  Thames  water  in  Milbank,  even  when 
well  flltered,  under  conditions  very  favorable  for  detection,  we 
should  be  cautious  in  accepting  the  opinion,  based  on  the  results  of 
chemical  analysis,  that  the  use  of  that  water  by  the  population  of 
London  is  free  from  danger."  * 

Several  epidemics  of  typhoid  fever  have  been  traced  to  the  use 
of  milk  contaminated  with  impure  water.  The  small  amount  of 
water  left  after  washing  the  milk-cans  has,  in  one  instance  at 
least,  been  sufficient  to  produce  an  epidemic  of  typhoid. 


*  Surgeon -Major  DeEenzy,  in  the  Lancet,  June  15, 1872. 
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Wells  and  Cisterns. 

Notwithstanding  the  achievements  of  engineering  skill,  which 
have  supplied  to  nearly  all  large  cities,  and  to  many  small  ones, 
an  abundance  of  water  from  a  distant  and  selected  source,  the 
majority  of  the  human  race  (as  they  always  have  done,  and  in  all 
probability  will  continue  to  do)  obtain  their  water  for  domestic 
uses  from  wells  and  cisterns. 

An  aqueduct  system  of  water-supply  makes  absolutely  neces- 
sary a  system  of  sewerage,  on  account  of  the  enormous  increase 
of  liquid  sewage,  and  can  only  be  adopted  with  safety  in  places 
having  a  water-front  suitable  for  the  discharge  of  sewers.  It  seems 
probable,  therefore,  that  all  places,  whether  large  or  small,  which 
are  not  situated  on  the  ocean,  or  on  some  large  river  or  lake,  must 
continue  to  look  to  wells  and  cisterns  for  their  water-supply. 

Until  very  recently,  it  seems  not  to  have  been  suspected  that 
wells  and  cisterns  could  furnish  water  deleterious  in  its  effects, 
except  in  some  very  marked  cases,  and  then  they  were  supposed 
to  be  poisoned  by  some  enemy.  It  was  not  deemed  possible  that 
water  which  bubbled  from  the  earth,  or  fell  from  the  clouds,  could 
be  otherwise  than  pui-e.  But  modern  research,  which  has  dispelled 
so  many  delusions  and  overturned  so  many  idols,  has  demonstra- 
ted that  our  oldest  and  most  respected  source  of  water-supply  has 
been  a  very  Borgia  of  destruction,  passing  the  poisoned  cup  to 
thousands  and  millions  of  unsuspecting  lips. 

Let  us  consider  the  manner  in  which  foreign  matter  finds  its 
way  into  wells.  A  well  is  too  frequently  a  sort  of  drain  for  the 
ground  in  its  vicinity,  or  more  correctly,  it  is  a  receptacle  into 
which  flows  the  surplus  water  from  a  region  varying  in  extent 
with  the  depth  of  the  well  and  the  nature  of  the  adjacent  soil. 

If  a  quantity  of  perfectly  wet  earth  be  placed  in  a  basket,  a  por- 
tion of  the  water  which  it  contains  (surplus  water)  will  obey  the 
law  of  gravity  and  flow  away  ;  capillary  attraction  will  cause  the 
retention  of  the  remainder.  The  facility  with  which  this  surplus 
water  will  flow  off  through  a  subsoil  drain  (see  Fig.  141.)  is  famil- 
iar to  all.  The  open  drain  gives,  at  every  point  on  its  surface,  an 
opportunity  for  the  drops  of  water  lying  adjacent  to  obey  the  law 
of  gravity  and  flow  off,  seeking  a  lower  level ;  the  drops  immedi- 
ately behind  these  follow  closely,  on  account  of  the  tendency  of 
the  first  to  form  a  vacuum,  and  so  on  indefinitely.  Thus,  a  line  of 
drops  varying  in  length,  is  set  in  motion  toward  the  drain,  and  in 
a  few  hours  the  soil  in  its  vicinity  is  freed  of  its  surplus  water. 
Looking  upon  a  well  as  a  kind  of  perpendicular  drain  (and,  under 
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Figure  141. — Showing  the  area  of  drainage  of  a  single  pipe. 


circumstances  which  frequently  exist,  it  acts  as  such  for  the  soil  in 
its  vicinity),  we  readily  perceive  how  it  may  become  the  receptacle 
for  surplus  water,  especially  when  copious  rains  follow  a  period  of 

drought ;  for  then, 
the  water  being  low 
in  the  well,  and  the 
upper  stratum  of  the 
earth  being  satu- 
rated by  a  rain-fall, 
which,  though  abun- 
dant, is  not  sufficient 
to  affect  the  remote 
sources  of  supply,  the 
surplus  water  from  a  great  distance  passes  without  obstruction 
into  the  well,  carrying  with  it  whatever  impurities  it  may  have 
acquired  in  its  passage. 

If  the  soil  in  the  vicinity  of  a  well  could  be  kept  perfectly  free 
from  foreign  matter — if  it  could  be  kept  clean,  little  harm  would 
come  from  this  surface  water,  though  it  must  be  remembered  that 
the  surface  soil  is  the  home  of  countless  insects  and  small  animals, 
and  that  it  is  the  universal  burying-place.  This,  however,  is  of 
small  account  compared  with  the  danger  to  wells  which  arises 
from  their  near  proximity  to  dwelling-houses  and  the  deposits  of 
waste  matter  which  so  universally  accompany  them.  By  means 
of  these  deposits  the  soil  in  the  vicinity  of  wells  frequently  becomes 
loaded  with  filth. 

The  cesspool,  the  privy  vault,  the  pig-pen,  the  barn-yard,  the 
place  selected  for  the  deposit  of  laundry  and  sink  water,  are  fre- 
quently grouped  about  the  well  and  become  centres  of  deposit,  in 
which  filth  accumulates  from  year  to  year,  causing  the  saturation 
of  the  soil  in  constantly  increasing  areas,  so  that  the  neighboring 
well,  which  at  first  may  have  furnished  water  which  was  perfectly 
pure,  in  time  begins  to  receive  the  soakage  of  these  accumulations. 
Sometimes  this  soakage  iijto  wells  does  not  take  place  for  a  long 
time,  and  is  then  intermittent,  depending  upon  rain-fall  and  other 
causes.  Sometimes  an  accident,  like  the  breaking  or  obstruction  of 
a  drain,  will  cause  a  well  to  be  flooded  with  sewage  ;  at  other  times, 
owing  to  the  peculiar  constitution  of  the  soil  and  the  conformation 
of  the  rock,  sewage  will  find  its  way  directly  into  a  well,  even 
though  situated  at  a  considerable  distance.  A  case  in  point  occurred 
under  my  own  observation.  The  water  in  a  certain  well  (see  oppo- 
site page)  having  acquired  an  unpleasant  taste  and  odor,  the  owner, 
supposing  that  the  trouble  arose  from  surface  water,  had  his  well 
taken  up  down  to  the  rock,  and  from  this  point  had  the  wall  laid 
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in  cement  and  a  coating  of  hydraulic  cement  applied  to  its  outer 
surface.  Around  this  the  earth  was  thoroughly  packed.  No 
benefit  resulting  from  this  change,  the  well  was  again  taken  up, 
and  (the  season  being  favorable)  it  was  sunk  to  as  great  a  distance 


as  possible  into  the  rock,  making  its  total  depth  about  thirty  feet. 
The  well  was  then  walled  up  in  the  same  manner  as  before.  Water 
was  carried  from  the  bottom  of  this  well  into  the  house  through  a 
pipe,  and  was  drawn  from  the  surface  with  buckets.  It  was  soon 
noticed  that  water  which  was  drawn  with  the  pump  was  bad, 
while  that  drawn  with  the  buckets  was  apparently  good.  The  cess- 
pool was  on  the  opposite  side  of  the  house,  about  fifty  feet  north- 
east from  the  well,  and  was  excavated  nearly  to  the  rock  (which 
is  a  red  sandstone  with  a  dip  of  about  45'^  to  the  northeast).  At 
first  it  seemed  impossible  that  fluids  could  find  their  way  from  this 
cesspool  to  the  well,  but  the  removal  of  the  former  to  a  distant 
part  of  the  ground  was  followed  by  the  disappearance  of  all  the  bad 
odor  and  taste  from  the  water,  forcing  us  to  the  conclusion  that 
the  contents  of  the  cesspool  had  found  their  way  along  the  frac- 
ture-lines of  the  red  sandstone  for  a  distance  of  sixty  or  seventy 
feet,  in  sufficient  quantities  to  render  extremely  unpleasant  the 
water  of  an  abundant  and  constantly  changing  well. 

The  following  is  an  example  illustrating  the  contamination  of 
wells  which  have  done  good  service  for  many  years.  The  pipe 
which  conveyed  the  overflow  from  the  laundry  and  water-closet 


FiGUKE.  142 — A  well  contaminated  by  a  cesspool. 
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of  a  large  boarding-house  to  a  cesspool  situated  at  a  long  distance 
from  the  house  and  well,  became  obstructed  at  a  point  about  sixty 
feet  from  the  well,  and  the  ground  in  the  vicinity  of  the  obstruc- 
tion became  saturated  with  filth.  In  July  of  that  year  there  was  an 
unusual  amount  of  rain.  On  July  0th,  there  was  a  thunder-storm  ; 
on  the  7th,  the  hardest  rain  of  the  season  up  to  that  time  ;  on  the 
IGth,  hard  rain  ;  18th,  showers  ;  23d,  hard  rain  ;  2Gth,  showers  all 
day  ;  28th.  hard  rain.  During  the  month  of  August  ten  inmates 
of  this  house  were  down  with  fever — if  not  typhoid,  something 
closely  resembling  it — and  were  severely  ill,  the  majority  of  them, 
for  five  or  six  weeks.  Early  in  August  the  water  from  the  well 
was  found  to  have  a  disagreeable  taste,  and  efforts  were  made  to 
have  its  use  discontinued.  The  advice  of  the  attending  physician 
to  have  the  handle  of  the  pump  removed  was  not  followed,  how- 
ever, and  it  is  altogether  probable  that  the  water  was  used  to  some 
extent  after  it  was  suspected  of  being  impure,  especially  as  no 
other  cause  could  be  discovered  to  account  for  the  attack  of  fever, 
and  as  the  well  was  situated  in  the  front  yard  and  supplied  with  a 
drinking-cup.  This  water  was  found  to  contain  twenty-four  grains 
to  the  gallon  of  solid  organic  matter. 

In  this  case  it  appears  certain  that  the  frequent  rains  of  July  had 
washed  from  the  saturated  ground  above-named,  a  large  quan- 
tity of  filth  into  the  well,  and  that  the  fever  was  a  result. 

An  open  well,  built  in  the  usual  manner  with  a  stone  wall 
backed  by  two  feet  or  more  of  loose  stones  (see  Figure  143)  is 

liable  to  contamin- 
ation in  another 
way,  viz.  :  from  the 
decaying  bodies  of 
reptiles  which  have 
fallen  into  it  and 
there  died.  Toads, 
especially,  seem  at- 
tracted during  the 
hot,  dry  days  of  sum- 
mer, to  cool,  moist, 
subterranean  places, 
and  sometimes  great 
numbers  of  them  bur- 
row among  the  loose 
stones  of  which  wells 
are  constructed,  and 
not  infrequently  fall  into  the  water  and  perish. 

An  experienced  well-digger,  who   has  cleaned   hundreds  of 


Figure  143. — A  well  constructed  in  the  usual  manner. 
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wells,  has  been  consulted,  and  says  that  he  usually  finds  in  wells 
from  eight  to  sixteen  inches  of  offensive  mud,  in  which  are  im- 
bedded the  remains  of  many  small  animals,  such  as  toads,  frogs, 
rats,  cats,  dogs,  etc. ,  of  which  nearly  a  peck  in  various  stages  of 
decay  he  has  sometimes  removed. 

Although  there  may  be  a  considerable  accumulation  of  these 
remains  at  the  bottom  of  a  well,  when  the  water  is  abundant  it 
may  not  be  appreciable  by  the  senses  ;  but  when  the  water  gets 
low,  the  matter  then  becomes  more  serious.  So  gradually,  how- 
ever, do  the  unpleasant  odor  and  taste  develop  in  such  cases,  that 
disease  in  the  family  is  frequently  the  first  announcement  of  im- 
purity in  the  water. 

We  now  come  to  the  important  practical  question  :  How  may  a 
well  be  constructed  so  as  to  avoid  or  reduce  to  a  minimum  the 
chances  of  the  introduction  into  it  of .  matter  detrimental  to 
health  'i 

First,  of  course,  the  well  must  be  so  constructed  that  it  cannot 
act  as  a  drain  for  the  neighboring  soil.  This  can  be  done  by  mak- 
ing the  wall  above  low-water  mark  of  some  material  impervious  to 
water,  or  by  omitting  this  part  of  tlie  wall  altogether.  The  first 
can  be  accomplished 
by  having  the  wall, 
from  a  point  two 
or  three  feet  from 
the  bottom,  made  of 
brick  with  a  coating 
of  hydraulic  cement 
(see  adjoining  fig- 
ure) on  its  ej^terior, 
or  of  hydraulic  well- 
tubing  with  the  join- 
ings well  protected 
with  cement  ;  in 
either  case  the  earth 
should  be  thorough- 
ly   packed     around  Figure  144.— Well  with  an  impervious  wall. 

the  wall,  and  a  slight 

embankment  should  be  made  around  the  orifice  to  prevent  the 
inflow  of  surface  or  storm  water. 

In  such  a  well  the  draining  surface  is  so  reduced,  and  placed 
at  such  a  distance  below  the  surface  of  the  ground,  that  in  the 
great  majority  of  instances  the  introduction  of  foreign  matter 
becomes  impossible,  except  in  so  far  as  there  is  a  chance  that 
substances  will  fall  into  the  well  from  above.    To  prevent  this  the 
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well  should  be  kept  covered  when  not  in  use.  In  most  cases, 
however,  it  is  better  to  omit  the  upper  part  of  the  wall  altogether 


The  workmen  will  probably  suggest  a  layer  of  turf  or  straw  to 
accomplish  this  object,  but  the  presence  of  either  of  these  sub- 
stances will  cause  the  water  to  be  unpleasant  for  a  considerable 
time,  and  will  prove  the  cause  of  much  annoyance. 

There  is  a  prevalent  notion  that  a  well  should  be  ventilated  for 
the  purpose  of  allowing  noxious  gases  to  escape,  and  that  water  is 
better  for  being  exposed  to  the  air.  It  hardly  need  be  stated  that 
the  only  noxious  gases  in  a  well  (i.  e.,  gases  which  render  the 
water  unwholesome)  are  the  products  of  the  decomposition  of  or- 
ganic matter  which  has  found  its  way  into  the  well  in  ways  which 
have  been  described  above,  and  that  water  as  it  flows  in  its  sub- 
terranean passages  is  quite  as  well  aerated  as  it  can  be  in  any 
other  way. 

In  the  case  of  a  well  more  than  thirty  feet  deep,  it  will  be  neces- 
sary, of  course,  to  have  the  lifting  apparatus  placed  at  a  point 
within  thirty  feet  from  the  bottom,  as  water  cannot  be  drawn  by 
suction  from  a  much  greater  depth  than  this. 

[Within  a  few  years  past  there  has  been  invented  a  substitute 
for  wells  made  by  digging,  consisting  of  an  iron  tube,  the  lower 
end  of  which  is  provided  with  a  sharp  and  solid  point,  and  with 
perforations  in  the  tube  for  a  distance  of  a  foot  or  more  from  the 
end.  The  tube  being  driven  into  the  ground  in  sections,  which  are 
attached  by  means  of  screw-thimbles,  a  pump  is  attached  to  its 


Figure  145. — A  well  arched  over  two  feet  from 
the  bottom. 
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(as  here  shown).  After  the 
excavation  is  completed,  the 
wall  can  be  built  in  the  usual 
manner  for  a  distance  of 
two  or  three  feet,  more  or 
less,  as  circumstances  may 
demand ;  the  service-pipe  can 
then  be  placed  in  position, 
and  the  well  arched  over. 
The  remainder  of  the  exca- 
vation can  then  be  filled  with 
earth,  well  packed  as  it  is 
thrown  in,  and  the  pipe  car- 
ried to  any  convenient  point. 
It  will  be  necessary  to  place 
above  the  arch  several  layers 
of  stone  successively  smaller, 
to  prevent  the  falling  of  earth 
into  the  space  below. 
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upper  end  when  water  has  been  reached.  The  sand  or  earth  at  the 
lower  end  of  the  tube  is  washed  away  by  the  flow  of  water,  until  a 
cavity  is  soon  formed  in  which  a  considerable  supply  of  water  ac- 
cumulates. In  a  soil  which  is  pretty  free  from  large  stones,  these 
••driven  wells,"  as  they  are  called,  can  be  estabhshed  with  com- 
paratively little  expense  or  labor,  and  they  are  of  course  entirely 
free  from  the  objections  which  have  been  mentioned  as  connected 
with  open  wells.  ] 

Cisterns. 

Rain-water,  when  collected  in  cisterns,  is  liable  to  contamina- 
tion from  the  dust  which  collects  on  the  roofs  and  in  the  gutters  of 
houses.  This  dust,  coming  as  it  does  from  the  street,  is  composed 
largely  of  the  excreta  of  horses  and  other  animals,  and  frequently, 
especially  during  a  long  period  of  drought,  collects  in  such  large 
quantities  that  the  water  containing  it  is  abominably  offensive  and 
entirely  unfit  for  use.  To  prevent  this  admixture  it  is  necessary 
to  have  a  shut-off  in  the  leaders  communicating  with  the  cistern, 


FiGCUE  146.— Shut-ofF.  Figure  147.— Transverse  section  of  cistern, 

with  brick  filter. 


so  constructed  that  the  water  can,  at  pleasure,  be  prevented  from 
flowing  into  the  cistern,  and  allowed  for  a  sufficient  length  of 
time  to  wash  thoroughly  the  roof  and  gutters,  to  discharge  itself 
upon  the  ground,  or  to  flow  away  through  some  channel  prepared 
for  it.  A  convenient  shut-off,  which  can  be  made  by  any  tinsmith, 
is  represented  by  Fig.  146. 

In  addition  to  this,  every  cistern  should  be  provided  with  a  filter. 
A  brick  partition,  made  in  a  circular  form,  as  represented  in  Fig. 
147,  makes  a  very  good  filter,  as  experience  has  shown.    The  par- 
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tition  should  be  carefully  built  of  bricks  laid  up  in  cement  in  such 
a  way  that  there  are  no  apertures  between  them,  and  of  course 
should  not  be  covered  with  cement.  A  better  filter,  however,  can 
be  made  of  charcoal,  sand,  and  gravel.  The  cistern  should,  as  be- 
fore, be  divided  by  a  circular  partition  ;  only  in  this  instance  the 
convexity  should  be  towards  the  smaller  compartment  which  con- 
tains the  filter,  and  that  portion  of  the  partition  which  is  above 

the  filter  should  be  covered 
on  its  convex  surface  with 
cement.  The  first  layer  of 
bricks  should  be  laid  with 
spaces  between  them,  as 
represented  in  the  adjoin- 
ing figure.  The  filter  may 
be  made  in  this  way  : 

Place  in  the  bottom  of 
the  smaller  compartment  a 
foot  or  eighteen  inches  of 
charcoal,  broken  to  about 
the  size  of  what  is  called 
nut-coal.  Upon  this  place 
a  layer  of  very  coarse  gravel 
about  six  inches  deep,  then 
a  six-inch  layer  of  ordinary 
gravel,  then  six  inches  of  sand,  then  about  a  foot  of  coarse  gravel. 
Water,  in  passing  through  a  filter  made  in  this  way,  will  be  so 
perfectly  freed  of  impurities  that  it  is  suitable  for  any  domestic 
use.  It  should  be  remembered,  however,  that  any  filter  will,  in 
the  course  of  time,  become  clogged  with  foreign  matter,  rendering 
necessary  its  removal  or  cleansing.  The  sand  and  gravel  can  be 
put  in  a  condition  for  doing  duty  a  second  time  by  washing,  and 
the  charcoal,  by  washing  and  heating  in  an  oven.  With  all  the 
care  possible  to  prevent  the  introduction  of  foreign  matter,  it  will 
be  necessary  to  have  a  cistern  thoroughly  cleansed  at  least  once  a 
year. 

Cistern-water  frequently  becomes  saturated  with  sewer-gas 
from  the  cesspool  or  sewer  into  which  the  overfiow-pipe  of  the 
cistern  is  made  to  terminate.  Water  has  a  great  capacity  for 
gases  and  is  sometimes  rendered  extremely  offensive  by  the  absorp- 
tion of  sewer-gas.  The  remedy  for  this  evil  is  to  have  the  over- 
flow-pipe terminate  at  some  lower  point  on  the  surface  of  the  ground, 
or  in  a  drain  which  conveys  water  only. 

No  amount  of  care,  however,  in  the  construction  of  wells  and 
cisterns  lessens  the  importance  which  attaches  to  the  proper  dis- 


PlGURE  148. — ^Vertical  section  of  a  cistern  having 
filter  of  charcoal  and  gravel. 
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position  of  refuse  matter,  for  if  it  be  allowed  to  accumulate  in  the 
soil,  it  will  in  time  find  its  way  into  the  deepest  wells  and  into  the 
most  carefully  made  cisterns.  In  some  of  the  older  communities 
— London,  for  example — the  ground  is  so  saturated  with  filth,  that 
the  wells  contain  nothing  but  what  may  be  called  liquid  sew- 
age. The  emanations  from  filth-sodden  soil  poison  the  air,  as  the 
soakage  of  it  poisons  our  wells. 

Water  from  Streams,  Ponds,  and  Marshes. 

[Water  for  drinking  or  cooking  purposes  ought  never  to  be 
taken  from  marshy  ground,  or  small  streams  draining  marsh- 
lands, because  of  its  liability  to  contain  the  germs  which  produce 
malarial  fevers.  Water  from  ponds  and  from  lakes  near  the  shore 
is  likewise  unwholesome,  on  account  of  its  contamination  with  de- 
caying organic  matters. 

It  is  without  doubt  that  at  different  times  varieties  of  animal 
life  are  to  be  found  in  the  water  of  streams  and  some  springs.  But 
there  is  rarely  or  never  so  many  as  one  would  be  led  to  believe 
from  the  marvellous  exhibitions  of  "the  living  animals  in  a  drop 
of  water,"  made  by  travelling  lecturers.  The  water  most  liable  to 
be  infested  with  these  minute  creatures  is  that  of  shallow  ponds 
and  ditches  in  which  the  putrefying  organic  matter  furnishes  them 
with  the  food  upon  which  they  subsist,  and  it  is  the  presence  of 
this  putrefying  matter,  and  not  the  animalcules,  which  may  be 
considered  as  the  cause  of  unhealthfulness.  When,  therefore, 
water  from  such  sources  is  the  only  kind  obtainable,  it  should 
first  be  thoroughly  boiled  and  then  filtered  through  gravel  and 
charcoal. 

Purification  of  Water. 

It  is  not  uncommon  that  the  water  of  some  streams  is  turbid 
from  its  admixture  with  clay  and  vegetable  matter,  and  in  this 
state  is  not  desirable  for  drinking  or  other  domestic  purposes.  If 
allowed  to  stand  for  a  few  hours  in  a  tall  vessel,  the  foreign  mat- 
ter will  settle,  and  the  upper  part  can  be  dipped  or  poured  off.  A 
quicker  way  to  accomplish  this  is  to  dissolve  a  lump  of  alum,  the 
size  of  a  small  butternut,  in  a  quart  of  water,  and  then  pour  this 
slowly  into  a  barrel  full  of  the  water  to  be  clarified,  stirring  it 
meanwhile.  The  alum  will  curdle  the  vegetable  matter  in  the 
water,  and  it  will  sink  to  the  bottom,  carrying  all  impurities  with 
it.  This  amount  of  alum  cannot  be  tasted  when  mixed  with  the 
quantity  of  water  mentioned. 
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When  water  is  stored  in  large  quantities  and  excluded  from 
light  and  air,  as  in  the  case  of  that  which  is  used  on  ship-board, 
the  vegetable  matter  which  it  contains,  in  nearly  every  instance, 
undergoes,  after  a  few  days,  a  process  of  putrefaction,  and  im- 
parts to  the  water  a  very  unpleasant  taste  and  smell.  After  a 
time,  however,  when  the  oxidation  of  the  decaying  matter  is  com- 
pleted, the  water  becomes  again  clear,  and  is  then  sweet  and 
wholesome.  Water  which  is  undergoing  this  clearing  process 
may  be  helped  by  the  use  of  a  small  quantity  of  alum,  as  described 
above,  and  by  subsequent  boiling.  Its  ' '  flatness ' '  may  then  be 
corrected  by  pouring  it  for  a  few  minutes,  and  at  a  considerable 
height,  from  one  vessel  into  another,  whereby  it  is  made  to  absorb 
air  and  become  sparkling. 

It  is  customary,  among  many  persons,  when  travelling,  to  avoid 
entirely  the  use  of  water  as  a  beverage,  for  fear  that  it  may  cause 
disturbance  of  digestion  and  fever,  and  although  the  danger  is 
doubtless  much  magnified,  there  is  very  likely  some  ground  for 
the  fear.  The  cause  of  trouble  has  never,  that  I  am  aware,  been 
determined  with  certainty,  but  there  is  little  doubt  that  it  may  be 
the  organic  matter  present  in  the  water.  Causes  of  this  sort, 
while  they  produce  a  state  of  chronic  ill-health  in  those  who  are 
constantly  exposed  to  their  influence,  may  produce  acute  attacks 
in  the  case  of  new-comers. 

The  usual  precaution  is  to  add  enough  brandy,  or  other  alco- 
holic liquor  to  the  water,  to  destroy  the  vitality  of  any  germs  that 
may  be  present  or  coagulate  the  organic  matter  in  solution.  The 
quantity  required  to  do  this  need  not  exceed  one  or  two  tablespoon- 
fuls  of  liquor  to  a  pint  of  the  water,  thoroughly  stirred,  and  there 
is  no  occasion  for  making  this  measure  an  excuse  for  the  substitu- 
tion of  alcoholic  drinks  for  water  as  a  beverage. 

In  filtering  water,  it  is  intended  not  only  to  remove  all  sedi- 
ment, but  also,  so  far  as  possible,  to  purify  it  of  substances  in  so- 
lution. To  accomplish  the  former,  a  bed  of  gravel  is  usually  em- 
ployed as  a  strainer  ;  the  second  is  accomplished,  to  some  extent, 
by  charcoal  in  small  lumps. 

When  water  is  not  supplied  in  pipes  and  under  pressure,  a  filter 
can  best  be  made  of  a  clean  barrel,  which  should  stand  on  end  and 
have  near  the  bottom  a  faucet.  A  few  inches  above  the  bottom  a 
false  bottom,  bored  full  of  half -inch  auger  holes,  should  be  sup- 
ported on  wooden  blocks,  and  should  itself  be  covered  with  a  piece 
of  coarse  flannel.  On  the  flannel  should  be  put  a  layer,  an  inch  or 
two  thick,  of  clean,  small-sized  gravel,  and  on  this  a  similar  layer 
of  pounded  charcoal  ;  then  another  layer  of  gravel,  and  on  this 
more  charcoal,  and  so  on,  until  the  layers  come  within  a  foot  of 
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the  top  of  the  barrel,  which  should  have  no  head.  The  top  layer 
should  be  of  gravel,  and  it  is  well  to  cover  it  with  a  second  piece 
of  coarse  flannel,  on  which  a  few  large  gravel-stones  are  laid  to 
prevent  its  displacement  when  a  bucketful  of  water  is  poured  in. 

When  water  is  supplied  under  pressure,  a  filter  like  the  one 
here  shown,  and  invented  by  Dr.  Alex.  Hadden,  of  New  York,  can 
be  made  with  little  expense  by  any  capable  tinsmith,  and  will  fil- 
ter a  large  amount  of  water  without  requiring  to  be  often  refilled. 

Clean  gravel  is  to  be  introduced  into  the  lower  portion  (which 
holds  about  a  gallon)  through  an  opening  in  the  top,  which  is  after- 
wards closed  with  a 
screw-cap  such  as  is 
used  for  kerosene  oil- 
cans. The  supply-pipe 
near  the  bottom  is  kept 
clear  of  gravel  by 
means  of  a  perforated 
grating.  Attached  to 
the  top  of  the  large  can 
is  a  smaller  one,  hold- 
ing about  a  quart  and 
communicating  with 
the  former  by  means  of 
a  grated  opening.  The 
upper  can  is  to  be  filled 
with  pounded  charcoal, 
to  the  level  of  a  ring 
attached  one-third  of 

the  way  from  the  top,         Figuue  U9.— Water-filter  for  use  with  water  under  pres- 

and  on  this  rmg  rests  a  sure, 
piece  of  perforated  tin- 
plate  which  keeps  the  charcoal  in  place.  The  top  of  the  small  can 
is  closed  with  a  cover  having  a  bayonet-catch,  and  provided  on  its 
under  side  with  three  strips  of  tin  which  hold  the  perforated  dia- 
phragm in  place  against  the  upward  current  of  water.  On  the  side 
of  the  small  can,  near  its  top.  is  a  small  pipe  for  discharging  the 
filtered  water.  The  supply-pipe  at  the  bottom  is  to  be  connected 
by  rubber-tubing  with  the  stop-cock  of  a  water-pipe. 

It  is  the  charcoal  of  a  filter  which  requires  to  be  most  frequently 
changed,  and  this  arrangement  permits  this  without  disturbing 
the  gravel  or  involving  the  trouble  of  arranging  them  in  layers. 
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Water-Pipes. 

The  character  of  the  pipes  through  which  water  is  supplied  for 
domestic  purposes  will  influence  its  healthfulness  in  no  small  de- 
gree. At  the  present  day,  the  pipes  in  most  common  use  are  lead, 
lead  lined  with  tin,  and  iron  coated  with  zinc,  or  '"  galvanized 
iron,"  so  called.  Besides  these,  there  is  a  glass-lined  iron  pipe, 
which  has  been  introduced  to  a  limited  extent,  but  the  fragile  and 
expensive  character  of  the  lining  have  prevented  its  becoming  at 
all  popular. 

Of  all  the  varieties,  lead  is  in  most  common  use,  and,  so  far  as 
healthfulness  is  concerned,  it  is  unquestionably  the  worst,  since 
under  the  action  of  the  oxygen  derived  from  the  air  (which  run- 
ning water  especially  contains  in  considerable  quantity),  and 
through  the  chemical  decomposition  of  the  water  itself,  it  becomes 
rapidly  lined  with  a  dark  film  of  the  oxide  of  lead.  This  is  not 
very  soluble  in  hard  water — that  is,  water  containing  sulphate  or 
carbonate  of  lime — but  in  soft  water,  and  especially  in  water  con- 
taining nitrates  or  nitrites,  this  film  of  oxide  is  soluble  quite  read- 
ily, and  most  serious  illness  is  almost  certain  to  follow  the  use  of 
such  water  as  a  beverage,  or  in  the  preparation  of  food.  (See 
Chapter  on  Poisons.) 

Next  to  plain  lead  pipe  that  which  is  lined  with  tin  has  been 
largely  used  of  late,  and  when  proper  care  is  taken,  in  making 
joints,  to  have  no  solder  exposed  to  the  action  of  the  water,  this 
variety  of  pipe  is  practically  one  of  the  best. 

There  has  been  some  discussion  about  the  healthfulness  of  "  gal- 
vanized iron  "  pipe  as  a  conveyer,  and  tanks  of  the  same  material 
for  the  storage  of  drinking-water.  A  series  of  experiments  have, 
however,  shown*  that  the  employment  of  this  sort  of  pipe  is  prac- 
tically harmless.  It  is  found  that  in  time  the  zinc  may  often  be- 
come separated  from  the  iron,  when  the  iron  rust  which  forms  and 
is  washed  away  is  apt  to  impart  a  color  and  unpleasant  taste  to 
the  water,  but  its  effects  on  the  health  are  in  nowise  prejudicial, 
as  are  those  following  the  use  of  lead  pipe.] 

Examination  of  Water. 

It  requires  a  professional  chemist  to  make  a  thorough  analysis 
of  water  ;  and  where  there  is  any  doubt  remaining  after  the  appli- 
cation of  the  simple  methods  which  are  given  here,  a  specimen  of 


*  Report  of  the  State  Board  of  Health  of  Massachusetts  for  1874,  p.  489. 
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the  suspected  water  should  be  sent  to  his  laboratory  for  more  care- 
ful examination.  The  bottle  in  which  the  water  is  sent  should  be 
thoroughly  washed  with  soap  and  water,  then  with  strong  sul- 
phuric acid,  and  finally  with  the  water  which  is  to  be  analyzed. 
A  quart  of  water  is  generally  sufficient  (although  more  is  desirable 
if  it  can  be  had),  and  it  should  be  collected  in  a  glass-stoppered  bot- 
tle. If  the  water  is  to  be  sent  any  distance,  the  stopper  should  be 
secured  with  a  piece  of  strong  muslin  securely  fastened  around  the 
neck  of  the  bottle.  In  collecting  the  specimen  care  should  be  taken 
to  obtain  one  which  fairly  represents  the  suspected  water. 

Dr.  Wilson  recommends  the  following  methods  of  examina- 
tion : 

1. — Phijsical  Examination. 

A  portion  of  the  sample  collected  should  be  poured,  after  shak- 
ing the  bottle,  into  a  good-sized  clear  glass  flask.  If  the  glass  is 
then  held  in  front  of  a  dark-colored  surface,  witJa  a  good  light  fall- 
ing on  the  side  or  from  above,  any  suspended  impurities  will  be- 
come visible,  but  care  should  be  taken  to  discriminate  between 
them  and  air-bubbles. 

Color  and  turhiditij  are  best  ascertained  by  pouring  the  water 
into  a  tall  vessel  of  colorless  glass,  two  feet  high  and  one  inch  in 
diameter,  and  placing  it  upon  a  porcelain  slab  or  piece  cff  white 
paper.  Another  glass  of  the  same  dimensions,  filled  with  distilled 
water,  should  be  placed  by  its  side  for  comparison.  Both  samples 
are  then  looked  through  from  above,  and  the  difference  between 
them  noted.  If  organic  matter  is  present,  the  water  has  usually  a 
tinge  of  yellow,  green,  or  blue,  but  mineral  substances  may  give 
similar  indications. 

Clay,  peat  and  othei-  harmless  contaminations  impart  a  brown- 
ish tint.  If  the  turbidity  is  considerable,  or  if  the  water  is  very 
dark  in  color,  it  may  be  pronounced  unfit  for  use,  although  filtra- 
tion may  render  it  perfectly  wholesome. 

To  observe  the  smell  of  the  water,  a  portion  of  it  should  be 
poured  into  a  wide-mouthed  flask,  making  it  about  one-third  full, 
and  then  shaking  it  well.  If  the  smell  is  unpleasant,  the  water  is 
unfit  to  drink.  Should  no  smell  be  detected,  the  flask  should  be 
heated,  and  the  water  again  shaken,  and  if  there  is  still  no  smell, 
a  little  caustic  potash  should  be  added  to  the  warm  water.  Any 
unpleasant  odor  which  may  now  be  given  off  indicates  with  tol- 
erable certainty  that  the  water  contains  organic  impurities  in 
considerable  quantity.  The  occurrence  of  a  precipitate  on  the 
addition  of  caustic  potash  will,  at  the  same  time,  indicate  hardness. 
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2. — Chem  ical  Examination. 

Total  Solids. — The  amount  of  total  solids  is  ascertained  by 
evaporating  a  known  portion  of  the  water  along  with  the  sedi- 
ment to  dryness,  and  weighing.  For  this  it  is  sometimes  neces- 
sary to  have  at  least  three  or  four  quarts  of  the  water  to  be  ana- 
lyzed. If  the  residue  in  the  evaporating  dish  blackens  when 
it  is  incinerated  over  a  flame,  the  presence  of  organic  impurities  is 
indicated ;  and  should  a  bad  smell  be  given  off  at  the  same  time,  it 
may  be  inferred  that  some  of  these  impurities  are  of  animal  origin. 

Another  test  for  these  impurities  is  to  suspend  a  piece  of  filter- 
ing-paper, which  has  been  steeped  in  a  solution  of  potassium 
iodide  and  starch,  and  afterwards  dried,  over  the  dish  during  incin- 
eration ;  if  this  becomes  blue,  it  shows  that  nitrous  acid  fumes  are 
being  given  off,  which  almost  always  arise  from  animal,  and  not 
from  vegetable  matter. 

According  to  Dr.  Parkes,  the  total  solids  in  good  water  should 
not  exceed  eight  grains  per  gallon,  unless  it  be  a  chalk-water,  in 
which  case  they  should  not  exceed  fourteen  grains  of  calcium  car- 
bonate. Usable  waters  may,  however,  contain  as  much  as  thirty 
grains.  The  organic  matter  should  scarcely  blacken  on  incinera- 
tion, or,  if  the  blackening  is  considerable,  it  should  be  ascertained 
to  be  chiefly  due  to  the  presence  of  vegetable  matter. 

Lime. — Pour  a  little  of  the  water  into  a  test- glass,  and  add  a 
solution  of  ammonium  oxalate.  Six  grains  of  lime  per  gallon  will 
yield  a  slight  turbidity  ;  sixteen  grains,  a  distinct  precipitate  ;  and 
thirty  grains,  a  large  precipitate  soluble  in  nitric  acid. 

Magnesia. — In  a  good  water  there  should  only  be  a  slight  hazi- 
ness, or  none  at  all,  on  the  addition  of  ammonia.  An  excess  of 
lime  or  magnesia  is  evidence  of  hardness. 

Lead  and  iron. — Boil  between  three  and  four  ounces  of  the 
water  acidulated  with  a  few  drops  of  sulphuric  acid,  and  after- 
wards add  sulphuretted  hydrogen  water.  If  a  brown  or  blackish 
coloration  is  produced,  the  presence  of  lead  may  be  inferred.  If 
no  color  can  be  detected,  add  a  little  potash  or  ammonia,  and  if 
this  produces  a  blackish  precipitate,  iron  is  almost  certain  to  be 
present. 

Chlorides. — Acidulate  a  little  of  the  water  in  a  test-glass  with  a 
few  drops  of  dilute  nitric  acid,  and  add  a  solution  of  silver  nitrate. 
Four  grains  per  gallon  of  sodium  chloride  give  a  turbidity  ;  ten 
grains  a  slight  precipitate  ;  and  twenty  grains  a  considerable  pre- 
cipitate, soluble  in  ammonia.  A  good  water  should  yield  only  a 
slight  haziness.    If  there  is  a  distinct  precipitate,  it  shows  that  the 
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water  is  derived  from  sand  or  some  formation  rich  in  salt ;  that  it 
is  hrackish  if  on  the  sea-coast,  or  that  it  has  been  contaminated 
with  sewage.  In  the  first  two  cases  there  will  be  a  large  amount 
of  mineral  solids,  and  the  last  may  be  decided  by  confirmatory 
tests. 

Sulphates. — Acidulate  with  a  few  drops  of  hydrochloric  acid, 
and  add  a  solution  of  barium  nitrate.  A  good  water  should  not 
give  more  than  a  slight  haziness. 

3. — Organic  Matter.    {Potassium  Bermanganate  Test.) 

The  test  solution  should  consist  of  two  grains  of  the  permanga- 
nate of  potassium  to  about  ten  and  a  half  ounces  of  distilled  water. 
About  half  a  pint  of  the  water  to  be  examined  is  acidulated  with  a 
few  drops  of  hydrochloric  acid,  and  the  solution  slowly  added  while 
the  water  is  stirred  with  a  glass  rod  until  a  faint  pink  tinge  is  per- 
ceptible. This  can  best  be  observed  by  using  a  colorless  glass  ves- 
sel placed  on  a  sheet  of  white  paper,  and  by  looking  down  through 
the  water  on  the  paper.  As  every  ten  minims  of  the  solution  yield 
juVo  of  a  grain  of  oxygen,  the  amount  of  oxidizable  matter  in  the 
water  can  thus  be  approximately  estimated.  The  amount  of  solu- 
tion required  to  produce  the  perceptible  tinge  should  be  noted,  and 
at  the  end  of  every  fifteen  minutes  a  few  drops  more  of  the  solu- 
tion are  to  be  carefully  added,  until  the  color  remains  permanent 
for  half  an  hour. 

The  value  of  this  test  depends  upon  the  fact  that  putrid  organic 
matter  rapidly  decolorizes  the  solution,  while  that  which  is  less 
decomposable,  and  therefore  not  so  injurious,  decolorizes  it  more 
slowly.  But  as  sulphuretted  hydrogen  (recognizable  by  its  smell), 
nitrites,  and  iron,  also  effect  a  rapid  decoloration,  the  chemical 
tests  for  these  should  be  applied,  to  ascertain  whether  or  not  it  is 
to  be  attributed  to  their  presence.  With  these  limitations,  there- 
fore, the  permanganate  test  gives  valuable  information,  and  when 
used  in  conjunction  with  other  tests,  a  reliable  opinion  as  regards 
the  wholesomeness  or  unwholesomeness  of  a  water  may  be  confi- 
dently given.  Rapid  decoloration  is  strongly  indicative  of  direct 
sewage  contamination. 
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CLOTHING. 


General  Nature  and  Purposes  of  Clothing. 

Clothing  fulfils  the  several  purposes  of  decent  concealment  of 
the  person,  of  protection  against  outside  influences,  and  of  reten- 
tion of  the  body-warmth.  Not  infrequently  we  seek  a  fourth 
object :  that  of  adornment ;  and  tendencies  of  this  latter  kind  are 
seen  both  in  the  lower  ranks  of  savage  life,  and  in  the  most  highly 
enlightened  races.  Indeed,  it  is  unfortunately  too  true,  that  among 
highly  civilized  nations,  social  customs  often  create  forms  of 
dress  which  not  only  fail  to  fulfil  the  proper  functions  of  cloth- 
ing, but  also  become  the  active  causes  of  serious  disease.  A  study 
of  clothing  must,  therefore,  include  some  remarks  on  what  it 
should  )iot  be,  as  well  as  on  what  it  should  be. 

The  human  body,  like  that  of  most  animals,  is  possessed  of  a 
power  to  maintain  its  temperature  at  a  certain  point,  without  ref- 
erence to  the  temperature  of  surrounding  objects.  Under  some 
conditions  we  can  be  comfortable  without  clothing ;  and  the  sav- 
age races  that  inhabit  the  warmest  parts  of  the  globe  go  entirely 
or  nearly  naked.  The  limits  within  which  we  can  keep  up  the 
body-temperature  without  covering,  are  very  narrow,  and  when 
they  are  passed  we  quickly  suffer  from  the  exposure. 

Many  animals  are  provided  with  an  extensive  hair-growth 
which  is  rudely  adapted  to  the  change  of  seasons  ;  the  heavy  win- 
ter coat  being  shed  on  the  approach  of  warm  weather  and  re- 
newed on  the  return  of  winter  ;  in  our  own  bodies  this  growth 
never  amounts  to  a  serviceable  covering,  except  upon  the  head. 

The  special  function  fulfilled  by  clothing  is  to  prevent  too  rapid 
loss  of  heat,  either  from  the  actual  contact  of  wind  or  of  cold  air, 
or  by  the  cooling  effect  produced  by  the  evaporation  of  the  perspi- 
ration. It  is  scarcely  necessary  to  say  that  the  different  fabrics 
used  have  no  heat  or  heating  power  in  themselves  ;  they  are  sim- 
ply non-condtictors  of  heat.  Certain  goods  give  to  the  touch  a 
Vol.  I  — 14 


210  HYGIENE  CLOTHING. 

sensation  of  coolness,  but  this  is  a  deceptive  sensation,  the  nature 
of  which  will  be  presently  explained.  Clothing  acts  simply  as  a 
retarder.  The  constant  tendency  of  our  bodies,  when  their  tem- 
perature is  higher  than  that  of  the  surrounding  air,  is  to  give  out 
heat  rapidly,  in  order  to  equalize  the  conditions.  The  greater  the 
difference  of  temperature,  the  more  rapid  will  be  this  loss  of  heat, 
and  the  more  necessary  becomes  the  retarding  influences.  Scien- 
tific investigation  shows  us  that  the  rate  at  which  heat  is  trans- 
mitted from  point  to  point  through  any  substance,  varies  very 
much  with  the  nature  of  that  substance.  The  more  compact  and 
uniform  the  structui-e,  the  more  rapid  the  transmission,  or,  as  it 
is  called,  conduction.  On  the  other  hand,  bodies  that  are  spong}-, 
and  the  structure  of  which  is  not  uniform,  and  especially  bodies 
that  contain  numerous  pores  filled  with  air,  have  a  low  conduct- 
ing power — that  is,  it  takes  a  long  time  for  heat  to  pass  through 
the  substance.  Materials  of  this  latter  kind  are  most  commonly 
employed  in  clothing.  They  are  derived  from  both  the  animal 
and  vegetable  kingdom  ;  wool  and  silk  being  examples  of  the  for- 
mer, cotton  and  linen  of  the  latter.  The  minute  microscopic  study 
of  these  different  articles  shows  a  certain  characteristic  structure 
in  each,  but  they  are  substantially  i)orous  materials  containing 
air.  The  conducting  power  of  linen  is  superior  to  that  of  the  other 
materials  mentioned,  and  by  carrying  away  rapidly  the  warmth 
of  any  part  of  the  body  which  it  touches,  linen  gives  a  sensation  of 
coolness,  which  makes  its  temperature  seem  lower  than  it  really  is. 

The  property  of  low-conducting  power  is  not  the  only  quality 
which  articles  must  have  in  order  to  be  fit  for  use  as  wearing  ap- 
parel. Glass  is  a  substance  that  transmits  heat  very  slowly,  but 
experiment  has  shown  that  it  is  quite  inefficient  as  a  means  of  pre- 
venting loss  of  heat.  This  result  is  explained  by  the  fact  that 
glass  is  a  good  radiator,  that  is,  it  parts  with  heat  very  rapidly 
from  its  surface.  It  is  evident  that  our  garments  should  be  bad 
radiators,  and  by  experiment  we  find  that  the  various  articles  we 
use  for  our  daily  wear  are  in  pretty  close  agreement  in  this  re- 
spect ;  they  retain  for  some  time  the  portion  of  heat  which  they 
have  received,  whether  from  the  body  or  elsewhere. 

Distinctive  Properties  of  Different  Materials  in  Common  Use. 

Linen,  as  already  mentioned,  is  a  good  conductor,  and  its  cool- 
ing action  often  renders  it  uncomfortable  and  unsafe.  It  is»  per- 
haps, of  all  the  common  fabrics,  least  liable  to  chafe  the  skin  ;  its 
use  in  handkerchiefs  is  one  of  the  results  of  this  property. 

Cotton  is  a  vegetable  fibre,  and  while  having,  to  a  great  extent, 
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the  softness  and  pliability  of  linen,  is  rougher  and  less  grateful  to 
the  skin.  It,  however,  possesses  a  power  of  absorbing  moisture 
far  greater  than  that  of  linen,  for  which  reason  it  is  the  favorite 
material  for  underwear  in  tropical  climates  where  perspiration  is 
abundant. 

Wool  is  of  the  nature  of  fur,  and  is  an  excellent  non-conductor, 
being  superior  to  both  cotton  and  silk  in  this  respect.  Unfortu- 
nately, it  is  highly  irritative  to  many  skins,  and  friction  of  it 
excites  electrical  disturbances  which  give  rise  to  unpleasant 
sensations,  thus  preventing  many  persons  from  taking  advantage 
of  its  qualities.  A  judicious  combination  of  linen  and  woollen 
garments  will,  however,  enable  one  to  enjoy  the  benefits  of  both 
these  materials. 

Silk  has  many  points  of  advantage  as  an  article  of  dress.  Its 
expensiveness  will  be  sufficient  to  limit  its  use,  and  it  is  not  alto- 
gether without  a  drawback,  for  it  becomes  highly  electrical  on 
friction,  and  it  may  thus  become  a  source  of  irritation,  or  may 
even  occasion  inflammation. 

The  color  of  an  article  of  dress  has  no  appreciable  influence  on 
its  protecting  power,  except,  perhaps,  in  cases  in  which  the  process 
of  dyeing  and  finishing  has  modified  the  thickness  or  compactness 
of  the  tissue  ;  but  such  cases  are  infrequent  and  of  no  special  in- 
terest. When,  however,  we  consider  dress  as  a  protection  against 
outside  temperature,  as  when  it  is  worn  under  a  summer's  sun, 
some  important  effects  are  produced  by  differences  of  color. 

Experiment  has  shown  that  the  rapidity  with  which  heat  is  ab- 
sorbed by  differently  colored  stuffs,  may  be  put  in  this  order  :  yel- 
low, green,  red,  blue,  black  ;  the  first  absorbing  the  least  heat, 
the  last  absorbing  the  most.  This  result  is,  in  the  main,  confirmed 
by  our  ordinary  experience.  Dark  clothes  are  much  more  uncom- 
fortable in  the  sun  than  light  ones.  Some  curious  departures  from 
the  proper  rule  are  to  be  noticed.  The  British  soldier,  in  his  coat 
of  red,  has  suffered  not  only  from  presenting  a  better  mark  to  the 
enemy  than  would  have  been  the  case  if  his  attire  had  been  an 
humble  gray,  but  he  has  suffered,  also,  as  a  mark  for  the  sun,  the 
fiery  beams  of  which  have  made  standing  by  his  colons  heroic  work. 

Special  injury  is  sometimes  done  to  the  skin  by  colored  under- 
wear. Such  effects  must  not  be  confounded  with  those  cases  in 
which  exists  a  special  susceptibility  to  irritation  by  certain  fabrics. 
What  is  here  referred  to,  is  the  local  irritation  by  the  chemical 
substance  used  in  the  dyestuff.  Some  of  the  beautiful  dyes  which 
modern  chemical  process  has  given  to  us,  the  coal-tar  colors  for 
instance,  are  apparently  decidedly  irritating.  Fuchsine  and  coral- 
line, two  brilliant  red  dyes  derived  from  some  of  the  ingredients  of 
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coal-tar,  have  been  used  for  coloring  stockings,  gloves,  etc.,  and 
have  awakened  inflammation  of  the  skin,  sometimes  very  severe 
in  character.*  Discontinuing  the  use  of  the  colored  article  does 
not  always  stop  the  trouble,  for  the  dye  is  frequently  transferred 
to  the  skin,  exhibiting,  in  outline,  the  design  and  pattern  of  the 
goods,  and  as  these  colors  have  a  particularly  strong  power  of  ad- 
hering to  animal  matters,  the  irritation  may  continue  until  time 
has  dislodged  or  destroyed  the  substance.  Inflammations  of  the 
skin  produced  in  this  way  sometimes  extend  beyond  the  point  of 
application  of  the  color ;  and  relapses  have  occurred  after  ap- 
parently complete  recovery.  The  blue  dye  used  for  caps  and 
pantaloons,  has  frequently,  in  my  experience,  excited  the  worst 
forms  of  tetter  ;  especially  have  I  noticed  this  among  sailors  who 
wear  blue  overalls. 

In  this  connection  it  will  be  appropriate  to  say  a  few  words 
about  colored  flannels.  Red  flannel  enjoys  great  popularity,  as 
the  most  suitable  material  for  general  wear  by  persons  afflicted 
with  rheumatic  tendencies.  It  is  probable  that  this  opinion  is  in 
part  due  to  the  idea  that  red  is  a  warm  color.  With  reference  to 
the  power  of  absorbing  the  sun's  heat,  this  notion  is  in  part  true  ; 
but,  as  an  agent  for  retaining  heat  and  retarding  conduction,  the 
color  is  without  value.  It  is  stated  that  in  consequence  of  some 
conditions  occurring  in  the  manufacture  of  flannels,  red  flannel  of 
any  grade  or  price  is  apt  to  be  the  heaviest  or  stoutest  of  its  grade, 
and  this  would  lead  to  its  being  preferred.!  Experience  shows 
that  the  red  color  may  cause  irritation  of  the  skin  ;  indeed,  I  have 
had  occasion  to  notice  a  number  of  times,  both  in  young  and  old 
persons,  that  it  will  excite  nettle  rash,  and  that  the  intolerable 
burning  and  itching  will  continue  a  long  time  after  the  wearing  of 
the  garment  has  been  abandoned.  J  Red  flannel  also  may  induce 
"  liver  spots  "  in  those  who  are  predisposed  to  them. 


[*  The  poisonous  nature  of  these  colors  is  not  so  much  due  to  the  coal-tar  products  as 
to  the  arsenic  and  other  substances  occasionally  used  in  their  manufacture,  and  which  are 
sometimes  imperfectly  removed. 

f  The  scarlet  color  used  in  dyeing  flannel  will  act  better  upon  wool  than  upon  cot- 
ton ;  and  when,  for  purposes  of  adulteration,  cotton  has  been  mixed  with  the  wool,  the 
cotton  threads  either  show  white,  or  they  are  but  slightly  tinted  with  color.  Since  it  is 
the  icool  or  animal  fibre  which  is  sought  in  purchasing  flannels,  and  not  cotton,  the  fact 
that  the  fabric  has  a  uniform  scarlet  color,  is  one  evidence  that  it  has  not  suffered  from 
admixture  with  a  cheaper  and  less  desirable  material.  This  has  often  led  to  the  recom- 
mendation of  I'ed  flannel  without  an  accompanying  explanation  of  the  reason,  and  in 
time  there  has  grown  a  popular  belief  that  there  is  something  especially  valuable  in  the 
color.    This  test  is  said  to  be  less  reliable  since  the  use  of  aniline  dyes. 

I  In  these  cases  it  is  not  improbable  that  the  dye-stuff  contained  arsenic  in  some 
form. — Ed.] 
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As  has  already  been  mentioned,  the  non-conducting  character 
of  our  clothing  is  largely  due  to  the  air  contained  in  the  pores  of 
the  materials.  It  follows  from  this  that  clothing,  when  it  consists 
of  several  layers  enclosing  warm  air  between  them,  will  be  warmer 
than  the  same  weight  of  material  disposed  in  one  compact  mass. 
For  this  reason,  the  practice  of  wearing  two  distinct  sets  of  cloth- 
ing— the  under-  and  over-wear — is  to  be  recommended,  as  afford- 
ing the  most  satisfactory  use  of  the  materials.* 

The  exhalations  from  the  skin  find  their  way  into  the  pores  of 
our  clothing,  and  although  these  exhalations  consist  chiefly  of 
water,  a  certain  amount  of  easily  decomposable  organic  matter  is 
also  present.  The  water,  in  time,  evaporates,  the  organic  matter 
remains  in  the  fabric,  and,  by  decomposing,  renders  the  clothing 
foul  and  unwholesome.  With  ordinary  linen  and  cotton  stuffs  we 
can  remove  this  by  washing,  but  with  goods  composed  of  silk, 
wool,  or  hair,  this  method  is,  for  obvious  reasons,  objectionable. 
Articles  of  this  kind  must  be  cleansed  by  being  aired,  in  which 
process  the  oxygen  of  the  air  combines  with  and  actually  burns  up 
the  organic  matter.  Especially  should  all  articles  which  are  in 
direct  contact  with  the  skin  be  subjected  to  frequent  and  thorough 
airing.  Bed-clothing  should  be  exposed  for  as  long  a  time  as  pos- 
sible, and  the  practice  adopted  by  many  persons  of  making  up  the 
beds  compactly,  early  in  the  morning,  is  a  very  improper  one,  and 
is  only  a  lighter  phase  of  the  iniquity  of  putting  a  guest  to  sleep 
in  a  spare  room,  where  neither  bed-clothing  nor  anything  else 
may  have  been  aired  for  a  year  or  more. 

The  alternation  of  day  with  night  should  be  taken  advantage 
of  during  the  entire  year,  to  secure  thorough  airing  of  all  the  ar- 
ticles which  are  likely  to  have  absorbed  perspiration.  Clothing 
worn  during  the  day  should  be  entirely  removed  on  going  to  bed  ; 
the  night  attire  should  have  the  benefit  of  exposure  to  air  during 
the  day,  and  this  end  will  not  be  attained  by  keeping  the  night- 
dress folded  compactly  under  a  pillow.  When  the  weather  is  severe, 
this  entire  change  may  be  disagreeable,  but  it  is  rarely  injurious, 
and  one  who  once  gets  accustomed  to  the  pleasant  sensation  of 
well-aired  clothing,  will  not  easily  adopt  other  practices.  In  ex- 
ceptional where  the  health  is  feeble,  the  change  of  cloth- 
ing at  night  may  be  made  in  a  warm  room  ;  the  articles  having 

[*  An  objection  to  the  employment  of  cotton-flannel  instead  of  woollen  goods,  as  a 
material  for  under-garments,  aside  from  the  fact  that  it  contains  no  animal  fibre,  and  is 
therefore  inferior  to  woollen-flannel  as  a  non-conductor,  is  the  fact  that  while  it  is  un- 
washed, it  encloses  a  considerable  amount  of  air  in  its  meshes,  but  the  effect  of  washing 
upon  it  is  to  render  it  more  compact,  capable  of  retaining  less  air,  and  less  serviceable, 
therefore,  as  a  means  of  retaining  bndy-heat.  -Ed.] 
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been  brought  in  a  few  moments  previously  and  warmed.  It  is 
equally  important  that  during  the  night  the  day  attire  should  have 
opportunity  to  air,  and  this  is  often  prevented  by  slovenly  habits 
of  drawing  off  the  clothing  and  throwing  it  in  a  heap  on  some 
table,  chair,  or  perhaps  on  the  floor.  The  different  articles, 
especially  the  under-clothing,  should  be  separated,  and  arranged 
in  such  a  way  as  to  give  free  access  of  air. 

This  review  of  the  general  principles  involved  in  use  of  clothing 
will  enable  one  to  understand  properly  the  special  points  in  re- 
gard to  season,  occupation,  etc. 

Summer  Clothing. 

In  the  warmest  summer  weather  the  lightest  clothing  may 
feel  burdensome,  and  we  seek,  by  diminishing  it  to  the  smallest 
amount  consistent  with  propriety,  to  lessen  our  inconveniences. 
Much  of  our  discomfort  arises  from  the  accumulation  of  perspira- 
tion, the  free  evaporation  of  which  is  prevented  by  the  clothes. 
We  should  select,  therefore,  such  garments  as  have  decided  power 
of  absorbing  moisture.  Wool  stands  very  high  in  this  respect, 
and  it  is  a  matter  of  common  knowledge  that  flannel  garments 
are  among  the  most  comfortable  articles  for  summer  wear.  They 
act  by  absorbing  the  vapor  and  perspiration  given  off  from  the 
surface  of  the  body,  and  by  retaining  it  so  firmly  as  not  to  feel  wet 
or  clammy.  It  is  an  important  point  to  bear  in  mind,  and  one  some- 
what difficult  to  comprehend,  that  dampness  does  not  depend  upon 
the  amount  of  water  actually  present  in  the  air,  but  upon  the  de- 
gree of  attraction  with  which  the  water  is  held.  A  fall  of  temper- 
ature will  convert  a  dry  air  into  a  damp  one,  without  the  addition 
of  any  water,  simply  because  the  capacity  of  the  air  for  moisture  is 
diminished.*  On  the  same  principle  we  can  account  for  the  great 
difference  between  wool  and  linen  as  articles  for  summer  wear. 
Linen  has  a  low  capacity  for  absorbing  moisture  ;  it  quickly  be- 
comes saturated,  and  under  slight  change  of  conditions  parts  with 
its  moisture  rapidly.  For  this  reason,  when  worn  in  contact  with 
a  jjerspiring  skin,  it  soon  becomes  wet  and  clammy,  and  if  the 
temperature  of  the  outside  air  rises,  or  the  surface  be  exposed  to  a 
current  of  air,  the  rapid  evaporation  produces  a  dangerous  cooling 
of  the  body.  Were  it  not  for  these  objections,  the  smooth  and 
pleasant  surface  of  linen  would  make  it  a  favorite  for  summer  use. 

Fabrics  which  have  no  power  of  absorbing  moisture  are  quite 
uncomfortable,  and  if  worn  regularly  would  prove  injurious.  They 


See,  also,  Chapter  on  Air. 
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allow  the  perspiration  to  accumulate,  and  this  fact  is  the  objection 
to  the  otherwise  serviceable  water-proof  materials. 

In  situations  directly  exposed  to  the  sun's  rays,  the  use  of  light- 
colored  clothing  is  to  be  preferred. 

Winter  Clothing. 

In  the  rigorous  season  of  the  year  we  are  oblige<l  to  increase 
considerably  the  quantit\-  of  clothing,  and  this  entails  several 
sources  of  injury  to  the  comfort  and  health.  We  bear,  unwillingly, 
the  burden  of  overcoats,  w^raps,  furs,  etc. ,  postpone  the  w^earing  of 
them  until  the  last  moment,  and  hasten,  at  the  first  approach  of 
warm  weather,  to  lay  them  aside.  The  frequency,  in  the  spring 
and  autumn,  of  colds,  with  their  manifestations  of  sore  throats, 
catarrhs,  etc..  for  which  troubles  we  are  too  ready  to  shift  the 
blame  from  ourselves  to  the  climate,  is  in  paxt  due  to  indiscretion 
in  dress.  Our  constant  endeavor  should  be  to  adapt  the  warmth 
of  the  clothing  to  the  state  of  the  weather,  with  reference  to  the 
individual. 

It  must  not  be  forgotten  that  clothing  interferes,  to  a  certain  ex- 
tent, with  the  normal  function  of  the  skin  as  an  excretory  organ  ; 
hence  the  impropriety  of  retaining,  when  in  warm  rooms,  the 
extra  clothing  which  is  merely  intended  for  protection  against  the 
severe  out-door  temperature.  IMany  persons,  especially  women, 
will  sit  in  warm  rooms  heavily  encumbered,  rather  than  take  the 
trouble  involved  in  a  removal  of  some  of  the  outer  garments.  The 
individual  being  thus  bundled  up,  the  perspiration  accumulates, 
and  on  going  out  into  the  air  a  great  quantity  of  moisture  is 
evaporated  (especially  if  there  is  wind),  and  unwholesome  chilling 
of  the  skin  results.  Equally  objectionable  is  the  practice  of  keep- 
ing in  cold  rooms,  those  garments  intended  for  out-door  wear. 
Such  articles  should  be  kept  in  warm  and  ventilated  apartments, 
and  not,  as  is  usually  the  case,  in  cold  halls  and  corridors.  Part 
of  the  beneficial  effect  of  such  clothing  is  due  to  the  non-conduct- 
ing stratum  of  air  which  they  enclose  ;  and  that  this  should  be 
warm,  and  not  cold  air,  is  very  easily  seen,  and  is  proved  by  the 
disagreeable  feeling  produced  when  such  garments  are  brought  in 
from  the  cold  and  drawn  over  the  warm  body. 

Tight  Clothing. 

Considerations  of  elegance,  comfort,  and  efficiency,  require  that 
the  clothing  should  fit  nicely  to  the  body.  Garments  that  hang 
loosely,  are  not  merely  inelegant,  but,  by  allowing  too  free  circula- 
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tioii  of  air,  cause  rapid  cooling.  That  a  well-fitting  dress  is 
warmer  than  a  badly-fitting  one  in  no  way  justifies,  however,  the 
extreme  of  close-dressing,  so  common  among  us.  The  proper  idea 
of  a  dress  is  one  that  adapts  itself  easily  to  the  figure,  and  when, 
by  "band,  and  gusset  and  seam,"  or  any  of  the  other  inventions 
of  the  modiste,  we  strain  and  distort  either  trunk  or  limb,  the 
dress  becomes  a  cause  of  disease,  and  the  daily  experience  of  medi- 
cal men  only  too  well  confirms  this  statement.  The  clothing  of 
women  suffers  from  these  perversions  much  more  than  that  of 
men.  It  will  be  well  to  consider  more  in  detail  the  dress  of  both 
sexes. 

Male  Attire. — The  modern  fashions  for  men  are,  in  the  main, 
those  of  comfortable  garments.  Extravagances  in  the  form  of  cer- 
tain articles  appear  now  and  then,  but  they  are  not  very  serious. 
Low-cut  vests,  by  exposing  too  much  of  the  delicate  parts  of  the 
chest,  may  give  rise  to  lung  affections,  and  low-necked  shirts  and 
open  collars  may  be  unsuitable  to  those  who  are  predisposed  to 
throat  troubles  and  catarrh,  but  coats  and  overcoats  are  now  made 
to  button  up  so  closely  that,  in  the  colder  weather,  these  deficien- 
cies are  not  felt.  In  the  matter  of  clothing  for  the  head  and  feet, 
however,  men  are  often  most  absurdly  and  injuriously  dressed.  A 
full  discussion  of  these  topics  will  be  given  elsewhere. 

Female  Attire. — The  outline  of  the  female  form  has  been  justly 
regarded  by  ancient  and  modern  artists  as  the  highest  type  of 
beauty.  It  is,  therefore,  very  remarkable,  that  among  civilized 
nations,  the  prevailing  fashions  in  women's  dress  should  be  such 
as  to  destroy  both  beauty  of  figure  and  healthfulness  of  body. 
The  drawing  in  of  the  waist  is  of  course  the  greatest  of  the  sins. 
The  bony  frame-work  of  the  chest  is  naturally  somewhat  wider 
below  than  above.  Tight  lacing  reverses  this  arrangement,  dis- 
places the  internal  structures,  forcing  the  abdominal  organs  down- 
ward toward  the  hips,  and  compressing  the  lungs  so  as  to  inter- 
fere with  breathing.*  Of  the  diseases  which  result  from  such 
practices,  it  may  be  truly  said  their  name  is  legion.  Lung  troubles, 
palpitation,  dyspepsias,  liver  complaint,  displacements  and  injury 
to  the  womb — all  these  are  seen  daily,  resulting  from  this  habit  of 
forcing  the  chest-walls  into  an  unnatural  shape.    This  seems  the 


[*  It  may  be  remarked  that  females,  after  the  age  of  puberty,  breathe  principally 
with  the  upper  portions  of  the  chest,  while  in  males  the  lower  portion  of  the  chest  is 
most  employed  in  respiration.  This  circumstance  is  universal,  and  does  not  depend  upon 
habits  of  dress,  since  it  has  been  observed  among  savage  tribes  who  wear  little  or  no 
clothing.  For  this  reason,  women  can  endure,  without  feeling  any  oppression  of 
breathing,  garments  which  confine  the  lower  ribs,  and  which  would  be  absolutely  intoler- 
able to  men. — Ed.] 
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more  deplorable,  when  we  remember  that  no  advantage,  even  in 
external  appearance,  is  gained,  for  the  small  waist  is  in  no  sense 
beautiful. 

The  accompanying  cuts  will  show  the  difference  between  the 
bony  thorax  or  chest- wall  in  its  natural  condition,  and  the  state  of 
it  when  modified  by  tight  lacing. 


Fin.  150.  Fig.  151. 


FiGDRK  150. — Bones  of  the  shest  in  their  natural  relations. 

Figure  151. — Bones  of  the  chest  which  have  been  distorted  by  tight  lacing. 

As  regards  the  corset,  which  is  the  principal  means  by  which 
tight  lacing  is  accomplished,  it  cannot  be  said  that  in  its  custo- 
mary form  it  is  an  injury.  When  its  curves  and  contours  are 
patterned  after  those  of  the  chest,  a  well-fitting  corset  will  often 
support  and  equalize  the  weight  of  the  dress,  and  give  roundness 
and  elegance  to  a  flabby  figure,  without  interfering  with  any  func- 
tion or  disturbing  the  internal  organs.  As  usually  made,  how- 
ever, it  allows  too  little  circulation  of  air.  The  cheaper  forms  ai-e 
especially  objectionable,  since  they  have  a  simple  hour-glass  shape, 
and  bind  the  body  at  one  point  only.  The  proper  form  would  be  a 
light  and  open  framework,  fitted  to  the  body  by  measurement,  as 
in  the  case  of  any  other  garment.  Such  a  garment  would  act  as  a 
dress-supporter,  which  is  its  true  function,  and  not  as  a  chest-com- 
pressor, as  is  the  case  with  the  ordinary  form. 

Whatever  maybe  said  in  favor  of  allowing  the  corset  to  adults, 
its  use  by  children  cannot  be  too  strongly  condemned.  Their 
figures  never  require,  either  for  beauty  or  comfort,  any  such  arti- 
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ficial  assistance-  Their  chests  should  be  allowed  to  develop  unfet- 
tered by  any  outside  interference.  If  the  use  of  the  corset  by 
children  could  be  entirely  prevented,  the  custom  of  tight  lacing 
among  adults  would  be  very  much  diminished,  for  no  woman 
could  bear  the  extreme  reduction  of  the  waist  unless  the  compres- 
sion had  been  begun  in  early  life. 

Tightness  of  Neckivear. — The  neck  should  not  be  tightly  con- 
stricted in  either  sex.  Besides  producing  irritation  and  discomfort 
(a  result  often  increased  by  the  enamel  or  finish  used  to  give 
gloss  to  the  collar),  it  interferes  with  escape  of  perspiration.  The 
clothes  may  be  compared  to  the  jacket  of  a  steam-pipe,  and  the 
warm  air  tends  to  rise  and  pass  out  at  the  neck,  while  fresh  air  is 
admitted  below.    Close-fitting  collars  prevent  this  change  of  air. 

[It  has  also  been  proven  that  soldiers  serving  in  warm  climates 
are  far  more  liable  to  congestions  of  the  brain  and  sun-stroke  when 
they  are  obliged  to  wear  the  high  and  rigid  leather  stock  which  at 
one  time  was  an  essential  feature  of  their  uniform. 

Tight  Girdles  and  Waist-Bands. — Laboring-men,  sailors,  sol- 
diers, and  others,  sometimes  suffer  injury  from  constriction  of  the 
waist  by  tight  belts  and  waist-bands.  The  most  serious  effect  of 
this  habit  is  the  production  of  ruptures,  or  hernias,  during  efforts 
at  straining  or  lifting.  Moreover,  constriction  of  the  abdomen  in 
men  is  in  some  degree  equivalent  to  the  wearing  of  tight  corsets 
by  women,  since  in  the  former  the  movements  of  breathing  are 
performed  largely  by  the  lower  part  of  the  chest,  the  muscular 
diaphragm  which  separates  the  chest-cavity  from  the  cavity  of 
the  abdomen,  and  by  the  abdominal  muscles  ;  and  anything  which 
constricts  the  latter  will  not  only  favor  rupture,  as  above  stated, 
but  will  interfere  with  complete  filling  of  the  lungs,  and  thus,  for 
persons  especially  affected  with  a  disease  of  the  heart  or  lungs, 
this  practice  may  be  very  harmful. 

Tight  Garters. — The  wearing  of  tight  garters  may  lead  to  en- 
largement of  the  veins  and  lymphatics  of  the  legs  ;  and  by  imped- 
ing the  flow  of  blood  upwards,  may  favor  the  conditions  of  cold- 
feet  and  chilblains  in  cold  weather.  The  custom  recently  intro- 
duced of  supporting  the  stockings  by  means  of  elastic  straps  but- 
toned on  to  the  corset  is,  therefore,  worthy  of  general  adoption. — 
Ed.] 

Coverings  for  the  Head. 

The  head  is  the  only  part  of  the  body  so  protected  by  nature  as 
to  need  no  artificial  covering.  The  hair  is  similar  in  general 
structure  to  the  wool  and  fur  of  the  lower  animals,  and  constitutes. 
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ill  healthy  growth,  an  excellent  non-conductor.  It  is,  by  unne- 
cessarily covering  our  heads,  that  we  bring  about  a  variety  of  scalp 
affections,  the  ultimate  result  of  which  is  to  cause  loss  of  hair.  If 
the  head  received  proper  attention,  many  cases  of  general  thin- 
ning and  premature  baldness  might  be  prevented.  The  use  of 
hats  and  bonnets  should,  as  much  as  possible,  be  avoided ;  these, 
if  worn  too  constantly,  will  cause  retention  of  the  secretions  of  the 
scalp,  attended  with  itching,  and  the  effort  at  scratching  may  ex- 
cite disease. 

The  stiff  hats  so  extensively  worn  by  men,  produce  more  or 
less  injury.  Pi-emature  baldness  most  frequently  first  attacks  that 
part  of  the  head  where  pressure  is  exerted  by  these  hats.  It  is, 
indeed,  a  pity  that  custom  has  so  rigidly  decreed  that  men  and 
women  must  not  appear  out  of  doors  with  heads  uncovered.  It*- 
would  be  far  better  for  the  hair  if  to  be  bare-headed  were  the 
rule,  and  to  wear  a  hat  the  exception.  Since  we  cannot  change 
our  social  regulations  in  this  respect,  we  should  endeavor  to  ren- 
der them  as  harmless  as  possible.  The  hat  should  not  be  worn 
except  when  absolutely  necessary.  Children  especially,  about 
whose  appearance  society  is  not  very  seriously  concerned,  should 
be  allowed  to  go  bare-headed  as  much  as  possible.* 

Some  slight  improvement  upon  the  construction  of  head-cover- 
ings has  been  attained  in  the  last  few  years  by  the  iiT'^ention  of 
ventilated  hats.  The  ventilation,  as  is  well  known,  consists,  usually, 
of  perforations  in  the  top  and  sides  of  the  hat.  The  effect  is  to 
cause  free  circulation  of  air,  and  prevent  the  accumulation  of  a  hot 
and  sweat-laden  atmosphere  about  the  hair.  It  is  doubtful,  how- 
ever, if  the  method,  so  often  followed,  of  simply  putting  a  few 
holes  in  the  top  of  the  hat  will  have  much  effect.  For  summer- 
wear  good  straw  hats  are  made,  with  large  open  spaces  around 
the  crown,  securing  complete  access  of  air.  In  many  cases,  such 
as  where  persons  are  working  in  the  sun.  a  broad-brimmed  straw 
hat  may  be  worn  as  a  shade,  but  wherever  possible  we  should  pro- 

*  [An  exception  to  this  occurs  in  the  necessity  for  protecting  the  eyes  from  too 
bright  a  light.  For  young  childien  this  is  quite  essential,  and  the  necessity  for  doing  so 
will  compel  the  use  of  some  variety  of  head-covering,  on  the  part  of  adults,  at  times  when 
it  would  not  otherwise  be  necessary.  A  shield  of  this  sort  against  the  strong  rays  of  the 
sun  is  also  of  service  in  preventing  the  skin  of  the  face,  neck,  and  ears  from  being  made 
sore.  Still  another  purpose  which  may  be  accomplished  by  a  suitable  head-dress,  is 
protection  from  wind  and  rain  for  the  back  of  the  neck,  which  is,  ordinarily,  very  sen- 
sitive to  their  effects.  All  these  purposes  are  best  served  by  a  hat  having  a  moderately 
broad  brim  and  a  soft  crown,  which  exerts  uniform  pressure.  The  custom  which  leads 
females  to  carry  a  parasol,  permits  them  to  wear  a  less  cumbersome  head-dress  in  sum- 
mer, although,  by  requiring  the  exclusive  use  of  a  hand  for  its  support,  they  are  thereby 
restricted  in  their  movements. — Ed  | 
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tect  ourselves  from  the  sun's  rays  by  some  other  means.  When 
walking-  out  of  doors  in  sunny  weather,  it  would  be  best  to  discard 
the  hat  and  carry  a  sunshade.*  The  evil  that  may  be  done  by  col- 
ored caps  has  already  been  touched  upon  (p.  212).  With  regard 
to  that  fashionable  abomination,  the  silk  hat,  no  words,  except  of 
condemnation,  can  be  bestowed  upon  it.  Uncomfortable,  incon- 
venient, and  ungraceful,  its  continued  popularity  is  one  of  those 
freaks  of  fashion  which  show  us  "  with  how  little  reason  the  world 
is  governed." 

The  forms  of  hats  that  are  least  injurious  are,  for  winter,  soft 
hats  of  light  weight,  having  an  open  structure,  or  pierced  with 
numerous  holes  ;  for  summer,  light  straws  also  of  open  structure. 

[The  latter  can  be  made  still  more  serviceable  in  the  direct  rays 
of  the  hot  sun  by  filling  the  upper  part  of  its  crown  with  fresh 
leaves. — Ed.] 

The  precautions  that  have  been  given  in  regard  to  keeping  win- 
ter clothing  in  warm  rooms,  does  not  apply  to  the  head  coverings  ; 
these  may  be  kept  in  the  cold,  as  the  hair  needs  no  warming.  The 
habit  of  removing  the  hat  when  one  comes  indoors,  should  be 
cultivated,  and  the  custom  should  not  be  limited  to  those  cases  in 
which  it  is  required  by  courtesy. 

As  regards  the  head-covering  of  women,  the  fashions  have  been 
for  several  years  favorable  to  proper  form.  The  bonnet  and  hat 
have  become  quite  small,  and  cover  but  little  of  the  head.  This 
beneficial  condition,  however,  is  in  part  counterbalanced  by  the 
weight  of  false  curls,  switches,  puffs,  etc.,  by  the  aid  of  which 
women  dress  the  head.  These,  by  interfering  with  evaporation 
of  the  secretions,  prevent  proper  regulation  of  the  temperature 
of  the  scalp,  and  likewise  lead  to  the  retention  of  a  certain  amount 
of  excrementitious  matter,  both  of  which  things  are  the  most 
prolific  source  of  rapid  thinning  and  loss  of  hair  in  women. 


*  [In  India,  China,  and  neighboring  countries,  it  is  found  that  a  straw  hat  alone  is 
not  sufficiently  impervious  to  the  direct  rays  of  the  sun,  and  it  has,  therefore,  become 
the  custom  to  surround  the  crown  of  it  with  loose  folds  of  very  thin  white  mushn.  This, 
by  holding  in  its  meshes  a  large  amount  of  air,  serves  as  an  excellent  non-conduct  r,  and 
also,  by  its  color,  retards  the  absorption  of  heat.  It  woiild  be  a  proper  fashion  to  adopt 
elsewhere  in  midsummer.  Another  hat,  likewise  worn  in  the  East,  is  made  of  the  pith  of 
some  plant,  or  of  cork-bark,  and  covered  with  muslin.  The  nature  of  the  material  pro- 
tects the  head  from  the  solar  raj's,  while  the  free  circulation  of  air  is  secured  by  having  the 
hat  made  larger  than  the  head  and  supported  by  a  snugly-fitting  band,  to  which  the  hat 
has  occasional  connections.  It  would,  at  first  sight,  appear  inconsistent  that  in  such 
warm  countries  as  Turkey  and  Persia,  thick  head-dresses  of  muslin,  felt,  or  lamb's-skin 
should  be  so  universally  worn,  but  this  is  explained  by  the  fact  that  the  hair  is  either 
shaven  or  cut  very  closely,  to  facilitate  cleanliness,  and  the  felt,  muslin,  or  lamb's-skin 
cap  or  turban  is  used  as  a  needed  protection  against  the  sun's  direct  rays. — Ed.  J 
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False  hair  has,  likewise,  sometimes  been  the  means  of  introducing- 
parasites,  which  give  rise  to  obstinate  affections  of  the  scalp. 

Wet  Clothing. 

When  clothing  becomes  wet,  its  properties  are  materially 
changed.  Its  weight  is  much  increased  and,  by  the  filling  up  of 
its  pores  with  water,  its  non-conducting  power  is  much  dimin- 
ished, and  the  heat  of  the  body  is  conveyed  away  more  rapidly. 
Besides  this,  the  constant  evaporation  of  the  water  abstracts  heat 
from  the  garments  and  makes  them  cold.  We  have,  therefore, 
two  sources  of  being  chilled  :  when  our  clothes  are  wet,  and  by  con- 
tact with  a  cold  material  and  the  consequent  rapid  conduction  of 
heat.  It  is  merely  necessary  to  remark  here  that  wet  clothes 
should  be  removed  as  soon  as  possible,  and  replaced  by  those 
which  are  not  only  dry,  but  warm. 

[Wind-  and  Rain-Proof  Clothing. 

It  becomes  sometimes  necessary  to  protect  the  body  from  the 
effects  of  wind  and  rain,  and  for  either  there  is  nothing  quite  so 
serviceable  in  every  respect  as  garments  of  india-rubber.  These, 
however,  are  liable  to  be  made  of  bad  material,  or  even  when  well 
made,  unless  carefully  dried  and  properly  put  away,  are  liable 
to  become  spoiled.  In  warm  weather,  especially,  the  gum  is  apt  to 
become  adhesive,  and  the  effort  to  separate  its  surfaces  leads  to 
its  practical  destruction.  When  torn  or  perforated,  india-rubber 
garments  are  not  easily  repaired,  and  all  these  considerations 
make  it  desirable  that  something  else  may  be  found  to  take  their 
place.  Sailors  make  for  themselves  garments  of  muslin,  and  satu- 
rate them  with  linseed  oil — oil-skins,  so  called — and  though  the 
reverse  of  elegant  in  appearance,  they  are  extremely  serviceable 
against  both  wind  and  rain.  Italian  and  Tartar  shepherds  wear 
jackets  made  of  black  lamb's-skin,  with  the  wool  outside,  and 
these  are  likewise  impervious.  In  China  and  Japan,  paper  and 
cotton  fabrics  are  made  water-proof  by  giving  them  a  coating  of 
glue  or  albumen,  to  which  a  small  amount  of  bichromate  of  potash 
dissolved  in  water  has  been  added.  The  mixture  must  be  made  in 
the  dark,  or  by  lamplight,  and  the  fabric  is  afterwards  to  be  ex- 
posed to  sunlight,  when  the  glue  becomes  insoluble  in  water, 
although  retaining  its  flexibility. 

Cloths  with  long  and  overlying  naps  (as  some  of  the  Mackin- 
tosh variety),  or  the  loose-textured  water-proof  materials,  by  en- 
tangling air  in  their  meshes,  prevent  the  entrance  of  water  (unless 


222 


HYGIENE  CLOTHING. 


under  pressure  of  strong  wind),  just  as  the  air  held  by  the  hairs  on 
the  surface  of  a  clover-leaf  will  keep  it  dry  for  hours,  although  im- 
mersed in  water.  In  England  a  variety  of  loose-textured  frieze, 
called  aqua-scutum,  is  made  by  subjecting  it  to  a  preparation 
which  renders  its  fibres  impervious  to  water,  while  the  air  in  its 
meshes  serves  to  repel  any  moisture  on  its  surface. 

The  use  of  wraps,  made  of  the  skins  of  animals,  has  been  cus- 
tomary among  civilized  races  since  time  immemorial,  and  there  is 
probably  no  material  at  once  so  elegant  and  serviceable  as  a  pro- 
tection against  the  two  elements  here  referred  to. 

Fire-proof  Clothing. 

In  some  occupations  it  is  desirable  that  clothing  should  be  worn 
which  is  not  readily  combustible.  This  is  especially  true  in  the 
case  of  ballet  dancers  and  actresses,  whose  dresses  of  light  ma- 
terials have  often  burned  so  rapidly  when  brought  in  contact  with 
the  flaring  lights  of  the  stage,  that  loss  of  life  or  irreparable  in- 
jury have  usually  resulted.  To  prevent  this,  a  number  of  things 
have  been  proposed.  Dresses  of  spun  glass  have  been  made,  but 
have  not  been  serviceable.  Asbestos  fibre  has  proved  to  be  but 
little  better  for  this  purpose.  Dipping  the  goods  in  a  solution  of 
alum  in  water  has  been  tried  with  better  success.  Other  methods 
have  been  recommended,  such  as  dipping  the  fabrics  in  a  solution 
of  tungstate  of  soda  (the  best,  but  rather  expensive).  About  three 
ounces  of  a  mixture  of  four  parts  of  borax  with  three  parts  of  Ep- 
som salt,  may  be  dissolved  in  from  nine  to  twelve  fluid  ounces  of 
water,  and  into  this  the  fabrics  can  be  placed  until  soaked  ;  then 
wrung  out.  dried,  and  ironed.  An  English  patent  is  for  equal 
amounts  of  acetate  of  lime  and  chloride  of  calcium  dissolved  in 
twice  their  weight  of  water  ;  the  goods  being  treated  with  this 
in  the  same  manner  as  the  foregoing. 

For  information  relating  to  the  proper  dressing  of  the  feet,  see 
the  chapter  on  the  Hands  and  Feet. — Ed.] 
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CLIMATE. 


The  term  Climate  is  employed  to  express  the  various  atmos- 
pheric phenomena  that  influence  organic  existence,  both  animal 
and  vegetable,  and  particularly  the  temperature,  humidity  baro- 
metric pressure,  wind,  rain,  ozone,  and  the  geological  nature  of  the 
soil. 

Temperature. 

The  greater  or  less  degree  of  heat  to  which  a  country  is  subject 
constitutes  the  controlling  agency  in  influencing  climate,  this  being 
chiefly  determined  by  its  latitude.  As  a  general  rule,  the  greatest 
degree  of  heat  prevails  in  countries  lying  beneath,  or  close  to.  the 
equinoctial  line,  the  temperature  decreasing  in  direct  ratio  to  the 
distance  from  that  line.  There  are.  however,  numerous  subordi- 
nate phenomena  tending  to  modify  the  climate  of  different  districts, 
first  of  which  may  be  mentioned  the  agency  of  large  areas  of  land 
in  the  form  of  continents,  which  influence  climate  by  distributing 
heat  and  thus  elevating  the  temperature.  An  illustration  of  this 
effect  of  contiguous  countries  upon  temperature,  may  be  had  by  a 
comparison  of  that  portion  of  Europe  occupying  the  temperate  lat- 
itude, with  the  corresponding  zone  in  North  America.  If  we  trace 
upon  the  map  the  course  of  the  forty-fifth  parallel  of  latitude,  we 
shall  find  tliat  it  traverses  the  semi-tropical  regions  of  ISToi'thern 
Italy  and  Southern  France,  but,  crossing  the  Atlantic,  it  passes 
through  the  centre  of  Maine,  where,  for  a  period  of  four  or  five 
months  of  each  year,  the  ground  is  covered  with  several  feet  of 
snow,  and  through  Lower  Minnesota,  where  snow  seldom  thaws 
during  the  winter  months,  reaching  the  Pacific  at  Oregon.  Here 
a  milder  climate  prevails,  with  a  snow-fall  of  but  a  few  inches  ; 
vegetation  being  about  a  month  in  advance  of  that  part  of  New 
York  occupying  the  same  latitude. 

The  chief  cause  of  the  milder  climate  of  the  Eastern  hemisphere 
is  the  heat  proceeding  from  the  warmer  land-areas  lying  south  of, 
and  within,  the  torrid  zone.  It  is  well  known  that  large  masses  of 
heat  transmitted  by  the  sun  are  accumulated  and  radiated  by  the 
earth  in  the  torrid  zone  ;  and  since,  in  the  Eastern  hemisphere,  the 
VOT,.  I.— 15 
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land  area  within  the  tropics  is  much  greater  than  in  the  Western, 
the  amount  of  heat  received  and  radiated  by  Africa,  Arabia,  and 
India,  situated  in  the  low  latitudes,  greatly  exceeds  the  quantity 
accumulated  by  the  corresponding  portions  of  South  America,  the 
comparative  area  of  which  is  much  smaller.  In  like  manner,  the 
temperature  of  the  Northern  hemisphere  rule,  warmer  than 

that  of  the  Southern,  on  account  of  its  more  extended  land  area. 
It  should  be  remarked,  however,  that  the  climate  of  certain  por- 
tions of  the  coast  in  both  hemispheres  is  modified  not  only  by  the 
atmospheric  currents,  but  also  by  the  influence  of  large  ocean-cur- 
rents of  heated  waters  proceeding  from  the  torrid  zone.  Thus,  the 
climate  of  England  is  rendered  softer  than  that  of  the  corresponding 
land  upon  the  continent  of  Europe,  from  the  effects  of  the  warm 
waters  of  the  Gulf  Stream  ;  while  a  similarly  warm  current  in  the 
Pacific  Ocean,  called  the  Kuro  Siro,  the  existence  of  which  was 
first  shown  by  Commodore  Perry,  exercises  a  like  influence  in 
moderating  the  climate  of  Japan  and  the  islands  in  the  vicinity. 

A  further  comparison  of  the  climates  of  Europe  and  the  United 
States  will  show  that  both  the  humidity  and  the  temperature  of 
the  atmosphere  are  influenced  by  the  configuration  of  the  land. 
It  has  been  found  by  long-continued  observations  that  three-fourths 
of  the  number  and  force  of  the  winds  recorded  in  the  belt  lying  be- 
tween 35°  and  50°  north  latitude,  come  from  a  westerly  direction. 
In  America  these  westerly  aerial  currents,  laden  with  moisture 
evaporated  from  the  North  Pacific  Ocean,  are  rendered  arid  and 
cool,  especially  in  the  colder  seasons,  by  being  deflected  upward  in 
their  passage  over  the  elevated  mountain  ranges  of  the  Sierra  and 
Eocky  Mountains,  which,  extending  in  the  form  of  a  lofty  and 
almost  unbroken  barrier  along  the  western  coast  of  the  United 
States,  condense  suddenly  the  moisture  conveyed  in  the  atmos- 
phere. The  consequence  is,  that  while  upon  the  western  slope  of 
these  mountains  the  rain-fall  exceeds  that  of  any  other  part  of  the 
United  States,  amounting  to  sixty-five  cubic  inches  for  the  year,  at 
points  less  than  two  degrees  of  longitude  east  of  these  mountain 
ranges,  the  average  rain-fall  reaches  to  but  seven  and  one-half 
cubic  inches.  The  soft,  humid  breezes  from  the  ocean  having,  in 
this  manner  parted  with  their  heat  and  moisture  at  the  elevations 
to  which  they  are  carried,  the  climate  of  the  interior  is  rendered 
drier  and  cooler.  On  the  other  hand,  the  west  of  Europe,  within 
a  corresponding  latitude,  presents  no  such  lofty  wall  of  table-lands 
and  mountains  ;  hence  the  warm,  humid  sea-atmosphere  proceed- 
ing from  the  Gulf  Stream  is  carried,  unobstructed  and  but  grad- 
ually modified,  over  the  entire  continent. 

From  the  above  statements  it  will  be  seen  that  isothermal  lines. 
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or  lines  which,  as  was  first  indicated  by  Humboldt,  connect  places 
on  the  earth  liaving  the  same  average  temperature,  are  not  neces- 
sarily determined  by  tlie  distance  of  these  places  from  the  equator. 
Furthermore,  while  the  climate  of  any  given  locality  is  established 
chiefly  by  its  latitude,  it  is  largely  modified  by  its  height  and  its 
innnediate  surromidings — such  as  large  bodies  of  water,  mountains 
or  forests. 

Equability. 

Another  distinguishing  feature  of  the  American  climate,  taken 
as  a  whole,  as  compared  with  that  of  Europe,  is  found  in  the  irreg- 
ular disturbances  and  changes  that  occur  in  the  temperature, 
humidity  (see  page  148),  quantity  of  rain,  winds,  and  cloudiness. 
The  climate  of  Europe  is  comparatively  equable,  whereas  that  of 
North  America  is  quite  the  reverse  ;  one  result  of  which  is  that  the 
prevalent  type  of  vegetation  is,  in  each  country,  peculiar  to  itself. 
At  New  York,  Charleston,  St.  Louis,  and  Fort  Snelling,  the  monthly 
range  of  temperature  is  much  higher  than  is  found  anywhere  upon 
the  continent  of  Europe  ;  while  a  still  greater  contrast  occurs  in 
the  comparative  extremes  of  heat  and  cold  experienced  on  these 
two  continents  in  winter  and  summer.  Thus,  it  has  been  observed 
by  Humboldt  that  the  climate  of  New  York  combines  the  summer 
of  Rome  with  the  winter  of  Copenhagen  ;  while  at  Quebec  is  found 
the  summer  of  Paris  contrasted  with  the  winter  of  St.  Petersburg. 
In  Europe  the  winters  are  warmer  and  the  summers  cooler. 

This  high  temperature  and  dryness  of  the  atmosphere  prevail- 
ing in  the  United  States,  as  compared  with  the  low  temperature 
and  damp,  foggy,  cloudy  atmosphere  of  the  west  of  Europe,  is  ex- 
tremely favorable  to  the  growth  of  certain  fruits  and  plants,  partic- 
ularly the  apple,  wheat,  and  the  better  cereals  ;  whereas,  owing 
to  the  excessive  dryness  of  the  atmosphere,  English  grasses  require 
especial  attention  south  of  the  latitude  of  Philadelphia,  and  are 
difficult  of  cultivation  under  any  circumstances  south  of  the  oSth 
parallel.  [The  latitude  of  Washington,  Louisville,  and  San  Fran- 
cisco.] 

Geological  Character  of  the  Soil. 

The  physical  climate  of  any  locality  is  materially  influenced  by 
the  character  of  the  soil.  In  chalky  or  limestone  districts,  or 
where  the  soil  is  sandy  or  gravelly,  the  rainfall  disappears  quickly 
by  percolation,  leaving  the  ground  dry,  and  the  atmosphere  is  thus 
rendered  less  damp.    Localities  in  which  such  soils  abound  are 
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free  from  all  malarious  exhalations.  Marshy  districts,  on  the 
other  hand,  are  proverbially  unhealthy,  from  the  fact  that  they 
give  rise  to  certain  poisonous  agents,  either  the  product  of  vege- 
table decomposition,  or,  in  accordance  with  another  theory,  an  ex- 
udation from  the  earth  favored  by  conditions  of  heat  and  moist- 
ure. 

There  exists  strong  evidence  for  assuming  that  the  unhealth- 
fulness  of  most  regions  is  directly  dependent  upon  the  quantity  of 
un  drained  land  they  contain.  The  history  of  the  Pontine  Marshes 
affords  the  most  striking  illustration  of  the  insalubrity  of  un- 
drained  lands.  Early  in  the  history  of  Rome  it  was  ascertained 
that  frequent  and  extensive  epidemics  were  created  by  the  condi- 
tion of  the  immense  swampy  lands  surrounding  the  city,  and 
under  the  reign  of  Appius  Claudius  an  elaborate  system  of  drain- 
age was  constructed,  by  which  the  water  of  these  swamps  was 
drawn  off  and  conveyed  to  the  Tiber.  This  sanitary  improvement 
was  followed  by  a  speedy  disappearance  of  the  marsh  fevers. 
When,  however.  Rome  was  invaded  by  the  Goths,  the  sewers  be- 
came obstructed  and  the  soil  was  again  filled  with  water  poured 
down  from  the  surrounding  hills,  re-establishing  the  malarious 
influences,  and  rendering  this  region  uninhabitable  during  the 
summer  months  even  to  the  present  day. 

Sandy  soils  not  only  absorb  rapidly  the  rain  that  falls,  but  also 
any  noxious  effluvia  that  may  be  contained  in  the  atmosphere. 
They,  moreover,  retain  their  heat  for  a  much  longer  time  than 
clay  soils  or  garden  ground,  and  on  this  account  they  tend  to  pre- 
vent the  sudden  cooling  of  the  atmosphere  which  is  especially 
liable  to  occur  shortly  after  sundown.  In  this  manner,  by  modi- 
fying any  sudden  changes  from  heat  to  cold,  sandy  soils  exercise 
a  considerable  influence  in  rendering  the  climate  more  equable, 
and  affording  an  exemption  from  those  changes  of  temperature 
so  harmful  to  the  invalid.  Those  localities  in  which  the  soil  or 
subsoil  is  composed  largely  of  clay,  form  unhealthy  sites  for  habi- 
tation, the  air  being  rendered  damp  and  cold,  and  productive  of 
rheumatisms,  colds,  catarrhs,  and  consumption.    (See  page  167.) 

Forests. 

It  is  rather  remarkable  in  the  history  of  mankind  how  little 
has  been  hitherto  understood  concerning  the  beneficent  influence 
exercised  upon  any  locality  by  the  near  presence  of  forests,  and 
the  injurious  effects  that  must  inevitably  follow  the  wholesale  de- 
struction of  them,  such  as  has  been  wantonly  committed  in  the 
United  States  during  the  past  quarter  of  a  century.    Forests  serve 
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to  retain  in  their  leaves,  roots,  and  the  surrounding  ground,  the 
rain,  and  thus  constitute  natural  reservoirs  of  water,  which  feed 
our  water-courses  throughout  the  summer.  By  exhaling  the 
watery  vapors  absorbed  by  their  roots  from  the  earth,  they  con- 
tribute to  render  the  air  more  humid,  and  thus  moderate  the 
extreme  cold  of  winter  and  the  heat  of  midsummer  ;  and  when 
this  ascending  vapor  comes  in  contact  with  the  higher  and  cooler 
layer  of  the  atmosphere,  it  becomes  condensed  into  clouds,  and 
these  in  falling,  produce  frequent  refreshing  showers  in  localities 
which  would  otherwise  suffer  for  the  want  of  rain.  It  is  estimated 
that  the  annual  rainfall  in  certain  parts  of  Egypt  has  nearly 
doubled  since  the  attempts  by  the  Khedive  to  regenerate  certain 
sand-wastes  by  the  systematic  planting  of  date-palms  and  other 
trees.  Not  only  have  many  hundred  square  miles  been  in  this 
manner  added  to  the  cultivable  lands,  but  the  districts  adjoining 
the  tree-plantations  have  been  likewise  benefited,  the  midsummer 
heat  being  rendered  less  oppressive  ;  while  currant-bushes  and 
wild  mulberries  have  sprung  up  in  localities  where  they  were 
never  before  seen. 

Upon  the  other  hand,  in  districts  that  have  been  robbed  by  man 
of  their  forest  covering,  the  land  exposed  to  the  direct  rays  of  the 
sun  acquires  a  temperature  more  elevated  than  that  of  the  atmos- 
phere, and  becoming  heated  and  dusty,  it  is  after  a  while  deprived 
of  all  vestiges  of  vegetable  life,  and  is  no  longer  capable  of  sus- 
taining a  large  population.  Instances  of  the  deleterious  effects 
upon  the  soil  and  climate,  and  the  consequent  partial  depopulation 
of  entire  districts,  produced  by  the  extirpation  of  forests,  are  found 
in  the  valley  of  the  Euphrates,  in  China,  in  Northern  Africa,  and 
in  very  many  countries  bordering  on  the  Mediterranean  Sea  ;  and 
there  exists  every  reason  for  concluding,  that,  at  no  very  distant 
period,  similar  changes  will  be  experienced  in  Ohio.  Michigan,  In- 
diana, and  other  Western  States,  where  the  wholesale  destruction 
of  trees  has  been  for  years  permitted ;  unless  the  attention  of  legis- 
lators should  be  directed  to  the  dangers  impending  from  this  source, 
and  measures  be  taken  to  prevent  these  fertile  regions  from  being 
rendered  sterile  and  uninhabitable. 

To  the  invalid  the  presence  of  forests  is,  moreover,  beneficial  in 
that  they  have  a  disinfecting  influence  upon  the  surrounding  air, 
absorbing  or  neutralizing  innumerable  noxious  gases  and  mias- 
matic vapors,  and  giving  oxygen  and  resinous  odors.  Several 
instances  are  upon  record  where  the  wholesale  levelling  of  trees 
has  exposed  a  district  to  the  direct  effects  of  malarial  poison,  and 
thus  given  rise  to  severe  and  fatal  epidemics  ;  while  the  presence 
of  a  woodland  intervening  between  an  inhabited  district  and  an 
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mihealthy  marsh  has  afforded  an  insurmountable  barrier  to  this 
malarious  influence. 

Ozone. 

The  presence,  or  absence,  of  ozone  in  the  atmosphere  is  thought 
to  exercise  a  powerful  influence  upon  the  human  organism ;  but 
our  knowledge  concerning  the  mode  of  action  of  this  agent,  and  of 
the  comparative  quantity  in  which  it  prevails  in  different  locali- 
ties, is  as  yet  extremely  limited.  It  is  supposed  to  act  powerfully 
by  oxidizing  and  thus  rendering  innocuous  the  essential  princi- 
ple of  zymotic  diseases  and  putrescent  miasmata.  In  a  similar 
manner,  by  oxidizing  the  hydrogen  compounds  of  sulphur,  phos- 
phorus, and  nitrogen,  it  possesses  the  power  of  destroying  the 
offensive  smells  produced  by  decay  of  animal  matter,  and  of  thus 
preserving  the  purity  of  the  atmosphere  ;  on  which  account  it  has 
been  termed  "  nature's  great  deodorizer.''  It  is  known  to  possess 
the  strongest  disinfecting  j^ower,  and  has  been  administered  suc- 
cessfully as  a  remedial  agent  in  the  treatment  of  scarlet  fever  and 
diphtheria.  It  is  soluble,  to  a  small  extent,  in  water,  and  when 
water  is  mechanically  divided,  so  as  to  form  spray,  it  is  liberated 
in  large  quantities.  Hence,  near  water-falls,  and  at  the  sea-side, 
where  the  water  is  driven  towards  the  coast  in  the  form  of  heavy 
surf,  this  gas  is  found  in  such  abundance  as  to  be  appreciable  to 
the  sense  of  smell.  [For  further  description  of  ozone,  see  pages 
153  and  154.J 

Elevation. 

Another  cause  which  serves  to  modify  climate  is  the  eleva- 
tion of  the  land  above  the  sea-level,  a  difference  of  altitude  being 
equivalent,  in  its  effects  upon  temperature,  to  a  difference  in  lati- 
tude. As  we  rise  above  the  surface  of  the  sea,  the  air  becomes 
more  and  more  rarefied,  and  the  degree  of  heat  derived  from  the 
sun's  rays  decreases,  until  at  length  a  point  is  reached  above  which 
snow  and  ice  are  no  longer  melted — a  limit  which  has  been  termed 
the  snow-line,  or  line  of  perpetual  snow.  The  snow-line  of  a  given 
place  is  dependent  upon  the  distance  of  the  place  from  the  equa- 
tor ;  being  very  much  higher  in  warm  than  in  cold  countries.  In 
the  Andes  of  South  America,  situated  near  the  equator,  it  was 
found  by  Humboldt  that  the  height  of  the  snow-line  is  about 
1,000  feet ;  whereas  in  Norway,  in  lat.  60°,  the  snow-line  comes 
down  to  a  level  of  about  500  feet,  and  in  80°  of  north  latitude,  the 
surface  of  the  earth  is  covered  with  snow  all  the  year  round. 
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In  temperate  climates  this  progressive  lowering  of  temperature 
amounts,  with  occasional  variations,  to  about  ten  degrees  for 
every  300  feet  of  vertical  ascent.  It  is  commonly  considered  that 
life  on  an  elevation  offers  hygienic  advantages,  and  this  popular 
notion  is  supported  by  many  unquestionable  facts.  It  has  long 
been  known,  for  instance,  that  land  at  a  height  of  1,000  feet  above 
the  Campagna  of  Rome  offers  immunity  from  the  miasms  infect- 
ing the  districts  below  ;  also,  that  a  large  class  of  invalids  obtain 
relief  by  retiring  to  certain  moderately  elevated  regions  of  the 
Alps  or  White  Mountains. 

Undoubtedly  the  total  of  the  climatic  conditions  of  numerous 
mountain  resorts  is  favorable,  for  the  atmosphere  of  these  regions 
being  clear,  dry,  and  bracing,  and  free  from  dust,  smoke,  and 
those  organic  particles  which  upon  the  earth's  surface  are  thought 
to  play  so  important  a  part  in  favoring  putrefactive  changes,  the 
mental  and  muscular  powers  increase  in  activity  and  strength  : 
the  functions  of  respiration  are  also  increased,  as  well  as  the  secre- 
tions from  the  skin  and  intestines  ;  the  appetite  is  excited,  and  as 
digestion  becomes  more  complete  there  is  a  proportionate  gain  in 
physical  strength,  and  the  entire  organism  appears  revivified. 

The  beneficial  influence  of  this  antiseptic  mountain  air  does  not 
prevail,  however,  above  a  certain  elevation.  We  learn  from  aero- 
nauts and  mountain  travellers  that  on  ascending  to  very  high 
regions  they  are  to  subject  characteristic  sensations  and  discom- 
forts, the  result  of  the  diminution  of  the  barometric  pressure,  and 
of  the  lower  temperature.  These  symptoms,  which  have  been 
comprehended  under  the  term  "mountain  sickness,"  consist  of 
an  increased  frequency  of  respiration,  palpitation  of  the  heart, 
distention  of  the  arteries  especially  those  of  the  head,  dizziness, 
dimness  of  vision,  nausea,  nervous  and  muscular  weakness,  and 
ever-increasing  difficulty  in  respiration,  which,  if  unrelieved,  may 
cause  death  by  asphyxia.  These  derangements  are  produced  by  the 
imperfect  oxidation  of  the  blood  in  the  rarefied  air,  the  proportion 
of  oxygen  decreasing  as  the  barometric  pressure  is  diminished. 
[See  page  143.]  The  symptoms  are  greatly  aggravated  in  a  very 
low  temperature,  or  upon  any  attempt  to  climb  or  even  walk  about ; 
being  less  severe  in  a  warm  air,  or  if  the  traveller  remains  per- 
fectly quiet,  as  the  blood  demands  less  oxygen  when  the  air  is 
warm  or  the  body  is  at  rest.  The  favorable  hygienic  influences 
are  therefore  to  be  found  only  at  moderately  elevated  regions, 
while,  from  the  modifications  of  barometric  pressure  that  prevail 
at  very  great  altitudes,  the  blood,  insufficiently  supplied  with  oxy- 
gen, becomes  impoverished,  and  prolonged  existence  is  thereby 
rendered  impossible. 
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Winds. 

In  addition  to  the  general  currents  which  lower  or  raise  the 
temperature  by  transporting  the  atmospheric  peculiarities  of  one 
country  to  another,  there  is  a  great  difference  in  the  force  of  the 
wind  of  different  localities  upon  the  same  continent,  due  to  the 
topographical  character  of  the  places,  whereby  the  climate  is  sen- 
sibly influenced.  At  a  low  temperature  the  body  will  be  deprived 
of  its  heat  at  a  much  moi"e  rapid  rate  when  the  wind  is  high  than 
when  it  is  calm.  Hence  the  advantage  of  a  moderately  calm  cli- 
mate, where  the  invalid,  especially  one  subject  to  bronchial  irrita- 
tion, to  whom  high  wind  is  especially  injurious,  is  enabled  to  take 
exercise  in  the  open  air  in  a  comparatively  low  temperature. 

In  certain  exposed  and  elevated  regions  the  force  and  frequency 
of  the  prevailing  winds  is  so  great  that  trees  are  stunted  and  forced 
to  grow  to  the  leeward,  while  other  localities,  sheltered  by  high 
hills,  possess  a  remarkably  calm  and  still  atmosphere,  having  a 
soothing,  sedative  effect  upon  invalids.  Deep  valleys  that  admit 
the  rays  of  the  sun  for  a  few  hours  only  each  day,  are  unhealthy 
as  places  of  residence,  for  here  the  air,  being  confined,  becomes 
loaded  with  damp,  malarious  exhalations  and  vapors,  such  as 
would  speedily  be  dispersed  if  exposed  to  sunshine  and  free  circu- 
lation of  air. 

Influence  of  Climate  in  Disease. 

Although  the  beneficial  influence  of  a  change  of  climate  has 
long  been  recognized,  the  hardships  which  formerly  attended  even 
the  best  modes  of  travelling  prevented  most  invalids  from  availing 
themselves  of  this  important  agent.  The  use  of  steam  as  a  motor 
power  has,  however,  made  wonderful  changes  in  this  respect,  and 
as  one  of  the  marked  results  of  this  improvement  in  travelling 
facilities,  we  see  the  vast  watering-places  that  abound  in  Europe 
and  the  United  States,  and  the  relatively  deserted  state  of  large 
cities  during  the  heated  season. 

The  most  marked  effects  are  frequently  produced  by  a  change 
of  residence,  even  though  the  distance  be  not  great — such  as  a  re- 
moval from  a  low,  swampy  region  to  one  more  elevated  ;  from  the 
insalubrious  and  depressing  conditions  of  a  crowded  city  to  the 
open  country  ;  from  the  country  to  the  sea-shore,  or  vice  versa.  In 
the  treatment  of  various  diseases — such,  for  instance,  as  whooping- 
cough,  asthma,  intermittent  fever,  and  affections  characterized  by 
dyspepsia,  no  more  beneficial  results  can  be  obtained  than  those 
derived  from  a  judicious  change  of  air,  under  the  influence  of 
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which  the  action  of  other  remedial  agents  is  often  rendered  more 
efficacious.  In  other  diseases,  and  particularly  in  lung  troubles, 
by  a  more  complete  change  of  climate,  the  malady,  if  threatening, 
may  be  warded  off ;  or,  if  actually  existing,  may  be  cured  ;  and 
even  in  less  fortunate  cases,  where  an  unfavorable  result  is  inevi- 
table, the  progress  of  a  fatal  disease  may  be  indefinitely  postponed, 
and  life  prolonged  for  years,  where  such  change  is  admissible.  It 
should  be  borne  in  mind,  however,  that  no  air  or  climate  possesses 
any  specific  properties  by  virtue  of  which  diseases  are  cured,  though 
certain  localities,  such  as  Aiken,  South  Carolina,  or  Bournemouth, 
England,  or  the  Isle  of  Pines,  lying  south  of  Cuba,  derive  a  special 
character  from  having  an  atmosphere  impregnated  with  resinous 
and  balsamic  odors,  which  are  thought  to  exercise  a  favorable  in- 
fluence in  certain  disorders  of  the  air-passages. 

The  advantage  to  be  gained  by  transition  from  a  cold  and  damp 
to  a  Avarm  and  dry  region,  or  from  a  changeable  to  an  equable 
climate,  is  to  be  ascribed  in  a  great  measure  to  the  fact  that  it 
allows  the  invalid  to  pass  a  portion  of  the  day  in  the  open  air, 
when,  were  he  to  remain  at  home,  he  would  be  sliut  up,  perhaps 
for  the  entire  winter,  in  the  insalubrious  air  of  artificially-heated 
apartments,  deprived  of  proper  exercise,  and  exposed  to  the  drafts 
of  cold  halls — conditions  tending  to  the  production  of  indigestion, 
fatty  degeneration  of  the  entire  muscular  system,  hypochondriasis, 
and  a  general  aggravation  of  pre-existing  disorders.  There  exists 
in  even  the  most  serious  maladies  a  natural  tendency  to  sponta- 
neous cure  ,  and  this  tendency,  which  is  favored  by  exposure  to 
the  sun  and  air,  is  checked  by  prolonged  in-door  confinement.  Let 
the  invalid  be  removed  from  the  manifold  depressing  influences 
inseparable  from  our  large  cities,  and  placed  in  a  climate  where  he 
can  enjoy  daily  exercise  in  the  open  air  without  incurring  the  risk 
of  taking  fresh  colds,  and  the  constitution  is  improved,  and  the 
normal  healthy  condition  restored,  often  without  any  further  treat- 
ment. There  are  offered,  moreover,  obvious  advantages  in  a  bright 
atmosphere  and  cloudless  sky,  while  the  numerous  objects  of  in- 
terest found  in  Southern  Europe,  and  especially  in  Italy,  combine 
to  entertain  the  invalid  and  divert  his  mind  from  cares,  anxieties, 
and  gloomy  forebodings,  substituting  gayness  and  brightness  of 
spirits— influences  more  potent  in  their  effect  upon  the  animal  func- 
tions than  is  commonly  appreciated. 

When  a  change  of  climate  has  been  decided  upon,  it  remains 
for  the  medical  attendant  to  determine  the  climate  best  adapted  to 
the  constitution  and  condition  of  the  invalid,  and  the  special  dis- 
order from  which  he  is  suffering.  ISTor  is  it  always  sufficient  that 
the  simple  injunction  be  given  to  go  South  ;  for  a  locality  that  may 
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be  beneficial  to  one  variety  of  cases  may  be  positively  injurious  to 
others.  It  not  unfrequently  happens  that,  owing  to  the  formation 
of  the  soil  and  the  local  surroundings,  the  air  of  one  resort  produces 
a  very  different  therapeutic  effect  from  that  of  another,  although 
the  distance  between  the  two  places  is  comparatively  short.  Thus 
the  winter  and  spring  climate  of  St.  Augustine  and  Jacksonville, 
Florida,  owing  to  their  topographical  position  upon  the  low  sea- 
coast,  is  humid,  hot,  and  relaxing,  like  that  of  the  Bahamas,  the 
Bermudas,  and  the  West  Indies  ;  whereas  the  sand-hill  regions  of 
South  Carolina  and  Georgia,  and  the  high  land  of  Colorado,  pos- 
sess a  drier,  cooler,  and  more  stimulating  air. 

The  invalid,  having  selected  his  new  residence,  must  avoid, 
moreover,  the  common  mistake  of  imagining  that  he  can  trust  to 
the  unaided  powers  of  climate,  to  the  neglect  of  other  things  of 
equal  importance  ;  but  he  must  keep  constantly  in  mind  that  un- 
ceasing precautions  are  necessary  if  he  would  secure  the  full  reme- 
dial advantages  of  the  change.  In  order  to  accomplish  the  object 
of  his  journey — the  restoration  of  his  health — he  must  not  only 
avail  himself  of  all  the  advantages  offered  by  his  new  abode,  but 
also  eschew  the  disadvantages  from  which  even  the  best  climates 
are  not  altogether  free,  for  no  place  has  as  yet  been  discovered 
which  possesses  all  the  physical  qualities  that  can  be  desired. 
First  of  all,  it  is  essential  that  rooms  be  chosen  in  a  situation  ex- 
posed to  the  sun,  taking  care  to  avoid  localities  that  are  damp, 
over-shaded,  or  near  bodies  of  stagnant  water.  Insalubrious  con- 
ditions of  this  character  not  only  interfere  with  the  improvement 
of  the  sick,  but  may  even  prove  the  cause  of  some  new  disease. 
Facilities  should  be  furnished  for  having  an  open  fire  within  the 
apartment,  to  serve  for  supplying  heat  in  case  of  cold  weather,  for 
drying  the  air,  and  thus  counteracting  the  effect  of  any  excessive 
dampness,  and  for  producing  ventilation. 

In  changing  to  a  warmer  climate,  it  is  well  to  remember  that  a 
lighter  and  less  stimulating  diet  is  required,  and  an  appropriate 
dietetic  regimen  should,  therefore,  be  adopted  at  the  outset,  and 
rigidly  adhered  to.  The  patient  must  be  constantly  on  guard 
against  exposure  to  sudden  changes,  as  well  as  the  night  air, 
which  even  in  the  best  selected  climates  may  be  insalubrious. 
Although  it  may  be  desirable  to  dispense,  as  far  as  possible,  with 
the  use  of  medicines,  these  may,  for  a  while,  be  necessary  for  the 
relief  of  urgent  symptoms,  especially  the  increased  fever,  nervous- 
ness, and  sleeplessness  that  are  liable  to  supervene  immediately 
after  his  arrival,  attributable  to  the  reaction  following  the  fatigue 
and  excitement  of  the  journey.  He  should,  moreover,  avail  him- 
self of  all  the  special  advantages  the  place  may  afford.    If  in  the 
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vicinity  of  the  sea,  very  great  benefit  may  often  be  obtained  from 
a  daily  ocean  bath,  followed  by  frictions,  and  taken  with  other 
precautions  mentioned  elsewhere.    [See  page  253.] 

Many  winter  resorts  have  obtained  celebrity  on  account  of  the 
possession  of  mineral  springs,  and  permanent  benefit  may,  in  some 
cases,  be  afforded  by  combining  the  change  of  climate  with  a  judi- 
cious course  of  mineral  waters.    [See  page  371.] 

Varieties  of  Climate. 

Climates  may  be  classified,  so  far  as  their  influence  upon  the  in- 
valid is  concerned,  into  ;  1.  Irritant ;  -2.  Tonic  or  bracing ;  and  3. 
Atonic  or  relaxing. 

1.  Irritant  climates  are  characterized  by  the  prevalence,  during 
the  greater  or  lesser  portion  of  the  year,  of  a  disagreeable,  pene- 
trating wind,  that  exerts  a  deleterious  effect  upon  the  human  or- 
ganism, dei-anging  the  nervous  system,  depressing  the  spirits,  and 
tending  to  induce  and  aggravate  many  maladies.  In  New  Eng- 
land, during  the  spring  months,  these  winds,  coming  from  the 
northeast,  are  raw  and  cold,  causing  rheumatism  and  pulmonary 
diseases.  In  England  they  come  from  the  east.  In  Spain,  and  the 
French  valleys  of  the  Pyrenees,  a  hot,  irritating  air  blows  from  the 
south  ;  while  in  Italy,  a  cold  north  wind,  called  the  Tra  Montana, 
is  the  cause  of  much  discomfort  to  both  the  healthy  and  the  dis- 
eased.* 

2.  Tonic  climates  are  such  as  produce  a  stimulating,  bracing 
effect  upon  the  body,  exciting  the  functions  of  the  animal  econo- 
my and  producing  buoyancy  of  spirits.  This  favorable,  health- 
giving  influence  seems  to  be  dependent  chiefly  upon  moderate 
dryness  of  the  atmosphere,  combined  with  a  clear,  sunny  sky, 
which  favors  the  exhalations  from  the  lungs  and  skin,  and  permits 
daily  exercise  in  the  open  air.  The  temperature  of  a  tonic  climate 
may  be  either  very  low,  as  in  Colorado  and  Minnesota  during  the 
winter,  or  extremely  hot,  as  in  the  Spanish  Peninsula  during  the 
summer  ;  provided  only  that  the  air  be  dry,  the  exhilarating, 
strengthening  influence  is  none  the  less  marked. 

3.  Atonic  or  relaxing  climates  are  characterized  by  the  habitual 
presence  of  a  large  amount  of  moisture  in  the  atmosphere  com- 


*  [A  similar  cold  north  wind,  which  Las  been  deprived  of  its  moisture  by  passing 
over  mountains,  is,  in  Southern  France,  called  the  Mistral ;  and  in  Texas  and  Arizona 
"Northers,"  as  they  are  there  called,  which  have  lost  their  moisture  during  their  passage 
over  broad  tracts  of  desert  country,  cause  great  suffering  during  their  continuance. 
—Ed.] 
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billed  with  a  high  temperature.  They  tend  to  produce  a  feeling  of 
bodily  lassitude  and  mental  depression,  and  also  to  induce  an  aggra- 
vating internal  congestion  and  inflammation.  Examples  of  this 
variety  of  climate  may  be  found  in  Florida,  Cuba,  the  Bahama 
and  Bermuda  Islands,  Rome,  Pisa,  and  Palermo. 

It  is  generally  agreed  by  medical  writers  that  the  great  major- 
ity of  invalids  suffering  from  general  debility,  pulmonary  disease 
(whether  incipient  or  advanced),  disordered  digestion,  rheumatism 
or  nervous  derangements  characterized  by  torpidity,  derive  the 
most  benefit  by  removal  to  a  tonic,  bracing  climate,  which  is 
likewise  appropriate  for  persons  suffering  from  no  special  ailment, 
but  who  seek  merely  change  of  air  and  relaxation  from  the  routine 
of  business  life,  or  who  have  made  imperfect  recoveries  after 
fevers. 

The  atonic,  sedative  climates,  on  the  other  hand,  which  com- 
monly disagree  with  those  persons  visiting  them  in  good  health, 
prove  beneficial  chiefly  in  certain  diseases  of  the  nervous  system 
characterized  by  excitability  and  irritability,  not  associated  with 
much  debility ;  in  the  debility  of  old  age.  in  which  an  enfeebled 
circulation  fails  to  supply  the  requisite  animal  heat ;  and  in  cer- 
tain affections  of  the  lungs,  accompanied  by  a  hard,  irritable,  or 
spasmodic  cougli,  with  scanty,  viscid  expectoration. 

The  principal  sanitaria  located  in  the  southern  portions  of  Eu- 
rope  and  North  America,  are  resorted  to  only  from  November  until 
June,  invalids  being  then  compelled,  by  the  relaxing,  oppressive 
heat,  to  return  north,  where,  during  the  warm  months,  the  weather 
is  generally  propitious.  If,  however,  a  permanent  abode  is  desired 
where  the  same  favorable  influences  prevail  throughout  the  year, 
it  is  doubtful  if  any  places  enjoy  a  greater  hygienic  pre-eminence 
than  the  islands  of  the  eastern  Atlantic,  which  were  celebrated 
even  among  the  ancients  for  their  mild  and  equable  climate. 
These  islands  occupy  a  much  more  favorable  geographical  position 
than  those  of  the  western  Atlantic,  while  their  lofty  conformation 
and  luxurious  vegetation  tend  to  influence  their  climate  and  render 
them  much  cooler  in  summer.  They  consequently  present  very 
great  advantages  over  the  best  resorts  in  Europe  or  America. 

The  islands  of  Madeira  and  Teneriffe  have  long  been  held  in 
high  estimation  on  account  of  their  exceptionally  favorable  cli- 
matic conditions,  and  it  is  improbable  that  any  health  resort  can 
ever  be  found  approaching  nearer  to  perfection,  as  a  place  of  per- 
manent residence,  than  the  town  of  Oratava,  situated  upon  the 
latter  island.  The  characteristics  of  this  place  are  its  mild,  equa- 
ble temperature,  its  freedom  from  epidemic  diseases,  fogs,  and 
frosts,  and  the  rare  occurrence  of  winds  and  storms.    The  mean 
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temperature  of  the  five  cooler  months  (Novemher  to  March)  is  04° 
Fahr. ,  that  of  February,  the  coldest  month,  being  G2. 1°  Fahr. ,  and 
chat  of  the  three  warmest  months  (June,  July,  and  August)  being 
77°  Fahr.  The  mean  temperature  of  the  five  winter  months  at 
Rome  and  Nice  is  50°  Fahr.  Oratava  enjoys  not  only  a  mild  winter 
and  a  cool  summer,  but  there  is  also  found  a  remarkable  equality 
of  temperature  during  the  day  and  night.  A  high  mountain  range 
protects  the  town  from  the  hot  currents  proceeding  from  Africa, 
and  the  heat  of  summer  is  furthermore  tempered  by  the  sea- 
breezes  that  set  in  during  each  forenoon,  and  by  the  vapors  from 
the  Atlantic,  which  serve  to  intercept  the  direct  rays  of  the  sun,  so 
that  the  early  hours  of  morning  differ  only  G°  to  9°  Fahr.  from 
the  heat  of  mid-day.  The  average  number  of  rainy  days  is  45, 
that  of  Rome  being  114,  while  the  barometer  stands  almost  invari- 
ably at  30. 12  inches.  In  this  climate  of  perpetual  spring  the  invalid 
can  live  throughout  the  year  in  the  open  air,  and  under  the  most 
favorable  hygienic  conditions. 

In  pulmonary  affections  especially,  the  sufferer,  freed  from  the 
depressing  influences  of  artificially-heated  and  poorly-ventilated 
apartments,  and  no  longer  exposed  to  the  impure  emanations  in- 
separable from  large  cities,  soon  gives  evidence  of  the  revivifying 
effect  of  a  pure,  mild  atmosphere  and  sunny  sky.  In  cold,  humid 
climates,  however  great  care  may  be  taken  to  maintain  within  doors 
an  equable  temperature — the  enfeebled  lungs  are  inevitably  ex- 
posed to  cold  drafts,  sudden  atmospheric  changes  and  irritable 
winds,  adverse  influences  which  either  interfere  with  recovery  or 
aggravate  the  original  complaint — while  the  invalid,  deprived  of 
exercise,  becomes  depressed  and  hypochondriacal,  and  the  super- 
vention of  dyspepsia,  or  some  other  new  disorder,  serves  to  dispel 
all  hopes  of  improvement.  In  a  favored  climate,  however,  like 
that  of  Oratava,  the  lungs,  relieved  of  all  extra  labor,  obtain  fair 
play  and  that  partial  rest  so  necessary  to  enable  the  animal  econo- 
my to  resume  its  normal  functions  and  throw  off  disease.  In  ap- 
propriate cases,  where  the  disease  is  not  too  far  advanced,  the  spirits 
speedily  revive  by  the  change,  the  cough  and  expectoration  dimin- 
ish, night  sweats  abate,  and  a  favorable  prospect  is  held  out  of 
gradual,  spontaneous  recovery,  which,  in  a  fair  proportion  of  cases, 
is  ultimately  realized. 

It  is  only  in  exceptional  cases,  however,  that  any  such  radical 
change  of  climate  is  essential  to  effect  a  cure,  the  great  majority 
of  cases  obtaining  sufficient  benefit  from  the  protection  derived 
from  a  resort  to  the  more  accessible  sanitaria  of  Europe  and  Am- 
erica. Of  these  the  watering-places  of  southern  Europe  offer  supe- 
rior advantages  in  the  way  of  hotel  accommodations,  hygienic 
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cookery,  society,  picture-galleries,  theatres,  club-rooms,  and  other 
sources  of  mental  diversion — all  valuable  adjuncts  in  the  treatment 
of  the  despondent,  depressed  invalid.  The  absence  of  such  sources 
of  diversion  in  American  resorts,  combined  with  their  lack  of  easy 
accessibility  and  the  small  degree  of  attention  paid  by  hotel  pro- 
prietors to  gastronomical  science,  has  hitherto  rendered  them  un- 
attractive to  visitors,  especially  to  those  whose  digestive  functions 
are  imperfectly  performed.  Within  a  few  years,  however,  the 
revolutions  in  the  character  of  some  of  the  larger  health  resorts  of 
the  Southern  States,  and  the  improved  facilities  for  travel,  have 
served  to  divert  to  a  large  extent  the  tide  of  European  travel. 
The  invalid  can  now  travel  in  one  comfortable  vehicle  from 
Boston  to  Southern  Virginia  within  but  little  over  twenty-four 
hours'  time  ;  while  at  the  more  frequented  sanitaria — and  notably 
at  Aiken,  South  Carolina,  and  at  Jacksonville  and  St.  Augustine, 
Florida — may  be  found  commodious  hotels  furnished  with  good 
taste,  and  capable  of  supplying  a  sound,  well-ordered  repast,  com- 
paring favorably,  as  regards  the  variety  and  quality  of  the  food, 
with  the  best  hotels  of  the  North. 

In  choosing  a  health  resort,  we  should,  then,  endeavor  to  as- 
certain, as  far  as  possible,  the  special  agents  influencing  different 
localities,  such  as  altitude,  the  neighborhood  of  the  sea,  the  char- 
acter of  the  soil,  the  amount  of  rainfall,  the  shelter  from  disagree- 
able winds,  and  other  factors.  A  thorough  acquaintance  with 
these  peculiarities  can  only  be  obtained  from  works  containing  de- 
tailed descriptions  of  these  various  resorts  ;  we  can  here  give  only 
a  brief  summary  of  the  chief  features  of  some  of  the  most  noted 
sanitaria  accessible  to  Americans,  premising,  by  the  statement, 
that  the  published  accounts  are  in  many  instances  meagre  and  un- 
satisfactory from  the  fact  that  they  are  not  based  upon  carefully 
observed  meteorological  phenomena. 

Asheville,  North  Carolina,  may  be  mentioned  as  the  type  of 
those  moderately  dry,  tonic  sanitaria,  occupying  the  mountainous 
districts  of  North  Carolina,  Georgia,  and  Eastern  Tennessee  which 
derive  special  character  from  an  altitude  much  higher  than  that 
of  the  other  resorts  of  the  South-Eastern  States.  This  high  situa- 
tion— more  than  2,000  feet  above  the  sea-level — offers  a  magnifi- 
cent climate  during  the  autumn  and  spring,  and  tempers  the  heat 
of  summer  to  such  an  extent  that  invalids  can  remain  here  with 
comfort  throughout  the  year  :  the  mean  temperature  of  the  win- 
ter months  is  low,  however,  as  compared  with  more  Southern  lo- 
calities. 

Aiken,  South  Carolina,  has  for  several  years  enjoyed  a  high 
reputation  for  salubrity,  and  is  now  said  to  be  one  of  the  most  fre- 
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quented  of  the  winter  resorts  of  the  United  States.  It  is  very  at- 
tractively situated  on  the  brow  of  a  hill  at  an  elevation  of  six  hun- 
dred feet  above  the  sea,  and  is  surrounded  by  immense  evergreen 
pine  forests.  Its  climatic  characteristics  are  its  pure,  tonic,  exhil- 
arating air,  and  its  absolute  freedom  from  malarial  affections  ;  the 
loose  porous  soil  secures  good  drainage  and  serves  to  render  the  air 
dry.  The  mean  temperature  of  the  months  of  November,  Decem- 
ber, and  January,  is  48.53°  Fahr.,  that  of  Asheville  being  nearly 
eight  degrees  colder.  In  its  physical  qualities  the  climate  of 
Aiken  resembles,  in  all  essential  particulars,  that  of  Mentone,  Nice, 
Pau,  iind  the  other  resorts  of  Southern  Europe,  but  is,  like  other 
American  resorts,  less  equable,  although  enjoying  greater  immu- 
nity from  rainy  weather.  This  town  is  well  supplied  with  excel- 
lent hotels  and  boarding  places,  and  is  suitable  to  the  generality  of 
invalids  suffering  from  pulmonary  complaints,  derangement  of  the 
digestive  system,  or  general  debility  without  any  special  ailment. 
The  season  extends  from  November  to  April  inclusive. 

TJio)nasville,  Georgia,  has  become  extensively  and  favorably 
known  within  the  past  few  years  as  a  resort  for  consumptive  pa- 
tients, but  meteorological  data  are  as  yet  wanting  which  would 
enable  us  to  classify  it  accurately  among  the  health  resorts.  Like 
Aiken,  it  has  a  high  elevation,  with  a  loose,  sandy  soil,  in  the  midst 
of  evergreen  pine  forests,  and  is  said  to  possess  a  winter  temper- 
ature somewhat  milder,  but  less  dry,  than  that  of  the  latter 
place. 

Florida.  This  flat  peninsula,  occupying  a  low  latitude,  and, 
for  the  most  part,  raised  comparatively  but  a  few  feet  above  the 
sea,  presents  a  sunny,  genial  climate  during  the  winter  months, 
considerably  warmer  and  more  humid  than  the  resorts  of  the 
Northern  Mediterranean.  St.  Augustine  is  finely  situated  upon 
the  coast,  and  is  rendered  especially  attractive  by  its  remarkable 
historical  associations.  Jacksonville,  near  the  mouth  of  the  St. 
John's  River,  a  city  of  about  fourteen  thousand  inhabitants,  offers 
superior  hotels  and  refined  society.  The  atmosphere  of  these  two 
localities  is  warm  and  moist  and  of  special  benefit  in  certain  ner- 
vous and  bronchial  affections.  Owing,  however,  to  the  mixture 
of  land-  and  sea-air  and  other  local  influences,  consumptives  are 
usually  advised  to  repair  to  the  more  elevated  towns  upon  the  St. 
John's,  such  as  Magnolia,  Palatka,  and  Enterprise,  where  the 
climate  is  still  milder  but  less  variable  and  humid.  The  malarial 
character,  however,  of  this  entire  district  renders  it  an  unsafe 
abode  for  visitors  during  the  summer  months. 

Nassau,  upon  New  Providence,  one  of  the  Bahama  Islands, 
is  charmingly  situated  near  the  confines  of  the  tropics,  and  pos- 
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sesses,  probably,  the  most  equable  climate  of  any  of  the  American 
sanitaria,  the  temperature  for  a  period  of  years  not  having  risen 
above  88°  Fahr.,  nor  fallen  below  G0°  Fahr.  During  the  winter 
months,  bright,  clear  weather,  with  little  or  no  rain,  abounds,  the 
only  drawback  being  the  humidity  of  the  atmosphere  and  the 
somewhat  relaxing  character  of  the  climate,  common  to  most 
semi-tropical  resorts.  A  public  library,  an  excellent  hotel,  built 
by  the  English  Government,  and  fine,  well-kept  roads,  all  con- 
tribute to  the  diversion  and  comfort  of  strangers. 

San  Antonio  may  be  considered  the  best  known  resort  of  the 
region  which  includes  the  high  table-lands  of  Texas  and  New 
Mexico,  and  is  now  annually  visited  by  large  numbers  in  search 
of  health.  Its  distinguishing  climatic  feature  is  its  mild,  dry, 
stimulating  air.  It  is  subject,  however,  to  great  range  of  tem- 
perature, and  being  quite  unprotected  by  any  mountain  ranges 
from  the  cold,  dry,  piercing  winds  which  sweep  the  continent 
from  the  north,  the  invalid  will  be  frequently  compelled  to  keep 
within  doors  during  the  winter. 

The  climate  of  the  highly  elevated  district  of  Colorado,  occu- 
pying the  upland  plateau  of  the  Rocky  Mountains,  has  recently 
become  favorably  known,  owing  to  its  beneficial  influence  upon 
many  classes  of  invalids.  While  congenial  and  exhilarating  to 
persons  in  sound  health,  it  is  especially  recommended  during  the 
winter  to  those  suffering  from  incipient  pulmonary  affections, 
when  the  local  disease  is  not  extensive,  and  in  disorders  origin- 
ating in  imperfect  nutrition,  or  from  long-continued  overwork  and 
mental  anxiety.  This  region,  so  dissimilar  to  that  of  the  European 
sanitaria,  owes  its  climatic  characteristics  to  its  peculiar  geograph- 
ical situation,  the  principal  towns  being  located  at  an  elevation  of 
above  5,000  and  even  0,000  feet  above  the  sea-level,  which,  combined 
with  the  distance  from  large  bodies  of  water,  tends  to  produce  an 
extremely  dry  and  bracing  atmosphere.  Although  the  winters  are 
quite  cold,  the  average  temperature  for  a  period  of  five  years  being 
29.1°  Fahr..  in  this  rarified  atmosphere,  with' an  almost  uninter- 
rupted prevalence  of  bright,  clear  sky,  the  cold  does  not  form  a 
deleterious  or  even  disagreeable  feature,  since  it  is  counterbalanced 
by  the  increased  heat  derived  from  the  sun.  the  bracing,  invigora- 
ting influence  of  the  mountain  air,  and  the  shelter  from  strong- 
winds  afforded  by  the  adjacent  lofty  mountain  ranges.  No  rain 
and  but  little  snow  fall  during  the  winter,  the  ground  being  for 
the  most  part  bare.  Severe  storms  are  of  very  rare  occurrence, 
but  abrupt,  extreme  alternations  of  temperature  are  common.  As 
a  summer  residence  it  is  healthy  and  safe. 

The  principal  resorts  are  Denver,  a  city  of  20,000  inhabitants; 
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Manitou,  near  Pike's  Peak,  noted  for  its  thermal  springs  and 
charming  situation,  at  an  altitude  of  6,370  feet  above  the  sea-level ; 
Idaho  Springs,  having  an  elevation  of  7,540  feet ;  Colorado  Springs, 
and  Pueblo. 

[Jlinnesota. — The  vicinity  of  St.  Paul,  on  the  Upper  Mississippi, 
]\as  long  been  known  as  affording  good  climatic  conditions  for 
many  cases  of  illness.  The  distinctive  feature  is  a  dry,  cool  atmos- 
phere during  the  entire  year.  Although  the  climate  acts  powerfully 
as  a  tonic,  the  intensity  of  the  cold  in  winter  prevents  it  being 
of  service  to  those  whose  circulation  is  poor,  and  whose  vital  heat 
is  not  easily  kept  up. — Ed.] 

California  possesses  great  diversity  of  climate,  but  that  of  the 
southern  portion  of  the  State,  which  forms  the  resort  of  invalids,  is 
probably  the  most  favored  of  all  ISTorth  America,  and  is  as  capable 
of  meeting  the  requirements  and  peculiarities  of  every  variety  of 
disease,  as  any  locality  in  Europe.  The  situation  of  Santa  Bar- 
bara, embosomed  in  a  valley  overlooking  the  ocean  and  sheltered 
from  cold  winds  by  the  mountain-ranges  which  hem  it  in  upon 
the  north,  renders  it  a  remarkable  winter  resort,  its  climate  being 
equable,  mild,  and  relatively  dry.  San  Diego,  also  upon  the  coast, 
bears  a  close  resemblance  in  its  climate  to  Santa  Barbai-a,  the  mean 
temperature  of  each  place  being  53°  F.  for  the  month  of  January, 
The  climate  of  San  Bernardino,  situated  in  the  interior,  at  an  alti- 
tude of  1,000  feet,  offers  the  advantage  of  a  dryer  atmosphere  than 
that  of  the  last-mentioned  resorts,  and  being  cooler  in  summer  and 
enjoying  an  immunity  from  the  fogs  which  then  re  vail  in  the 
vicinity  of  the  sea-coast,  affords,  throughout  the  genial, 
salubrious  residence. 

[The  OJai  Valley fahont  forty-five  miles  north-eastward  of  Santa 
Barbara,  is  considered  by  California  physicians  to  be  a  more  favor- 
able residence  for  persons  having  pulmonary  troubles  than  is  Santa 
Barbara  itself,  and  many  persons  from  the  Eastern  States  have 
already  resorted  to  it  with  benefit. — Ed.] 

It  is  a  serious  error,  however,  to  imagine  that  diseases  in  all 
stages  are  amenable  to  a  change  of  climate.  It  is  well  to  under- 
stand that  when  there  exists  advanced  chronic  disease  of  any 
organ,  the  fatigue  and  excitement  incident  to  a  long  journey  may 
often  produce,  in  a  susceptible  person,  attacks  of  acute  fever,  and 
possibly  some  new  inflammatory  affections,  which  may  more  than 
counterbalance  any  possible  benefit  derived  from  a  short  residence 
even  in  the  most  appropriate  climate.  Unfortunate  is  the  lot  of 
the  expatriated  invalid  when  left  unattended  in  France  or  Italy, 
where  an  unfamiliarity  with  the  language  and  customs,  com- 
bined with  physical  helplessness,  render  him  a  feeble  victim  to 
Vol.  I. —16 
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the  cupidity  of  unscrupulous  landlords,  and  subject  him  to  nu- 
merous petty  annoyances,  not  the  least  of  which  is  the  conscious- 
ness that  even  his  death  will  afford  but  a  pretext  for  new  and 
preposterous  claims.  It  will  often  happen,  therefore,  that  the 
extreme  physical  weakness  or  susceptibility  of  the  invalid,  or 
the  advanced  character  of  the  disease,  or  a  lack  of  pecuniary 
means,  renders  any  decided  change  of  climate  inexpedient  or  im- 
practicable. Such  a  one  may  be  reminded  that  even  in  his  own 
home  something  can  still  be  done  to  mitigate  urgent  symptoms 
and  prolong  existence,  by  taking  the  necessary  precautions  to 
maintain  within  doors  an  equable  temperature  and  thorough  venti- 
lation, and  indulgence  in  such  exercise  as  his  strength  and  the 
weather  may  permit,  combined  with  daily  salt-baths,  either  tepid 
or  cold  ;  by  which  means  the  activity  of  the  cutaneous  circulation 
is  promoted  and  the  appetite  and  digestive  functions  stimulated. 
Even  when  a  fatal  termination  is  inevitable,  that  result  will  be 
awaited  with  less  trepidation  if  the  tranquillizing  assurance  can  be 
had  that  the  last  days  are  to  be  cheered  by  home  comforts,  and  the 
consoling  presence  and  attention  of  those  rendered  dear  by  the 
ties  of  kindred  and  friendship. 


ARTHUR  H.  NICHOLS,  M.D. 


Hygiene  —  Exercise. 

BY 

JOHN  V.  SHOEMAKER,  A.M.,  M.D., 

OP  PHILADELPHIA,  PA., 

LBCTUBER  ON  DERMATOLOGY  AT  THE  PHILADELPHIA  SCHOOL  OF  ANATOMY ;    PHYSICIAN  TO 
THE  PENNSYLVANIA  FREE  DISPENSARY  FOR  SKIN  DISEASES,  ETC.,  ETC. 


EXERCISE. 


The  healthy  condition  of  the  body  can  only  be  preserved  by 
maintaining  the  different  organs  in  a  state  of  activity.  Exercise 
is  usually  understood  to  be  the  systematic  action  of  those  muscles 
that  are  under  the  control  of  the  will ;  but  this  is  in  reality  a 
restricted  meaning  of  the  term.  The  mind  as  well  as  the  body 
requires  for  its  healthy  development  a  certain  amount  of  activity, 
and  the  failure  of  certain  systems  of  muscular  action  is  due  to  the 
fact  that  they  awaken  in  the  mind  no  interest  or  excitement.  Fur- 
ther, some  of  them,  although  calling  into  play  a  great  variety  of 
muscles,  and  awakening  interest  when  first  undertaken,  are  by 
their  uniformity  and  artificiality  liable  to  become  painfully  monot- 
onous. If  an  individual  be  forced  to  perform  a  certain  amount  of 
work,  the  novelty  may  at  first  please,  but  the  continued  repetition 
produces,  ultimately,  a  feeling  of  disgust,  and  in  this  latter  state  he 
endeavors  to  avoid  the  labor,  or  will  perform  it  imperfectly  and 
listlessly.  In  this  fact  is  believed  to  rest  the  reason  of  the  failure 
of  some  forms  of  routine  labor  which,  in  theory,  promise  so  well. 

In  the  lower  types  of  mankind,  such  as  the  savage  and  semi- 
savage  states,  the  habits  of  life  secure  all  the  activity  that  the  in- 
dividual requires.  Among  the  North  American  Indians  and  the 
Bedouin  Arabs,  who  live  a  wandering  life,  mostly  in  the  open  air — 
the  men  engaged  in  the  chase,  the  women  performing  the  manual 
labors  of  agriculture  and  of  household  duties — both  sexes  live  in 
continual  activity,  and  enjoy  its  advantages.  In  civilized  coun- 
tries, under  the  opportunities  for  ease  and  quiet,  the  nature  of 
man  succumbs  to  these  temptations,  and,  as  a  result,  we  have  a 
long  train  of  evils,  among  which  may  be  noted  :  diminution  of 
muscular  tissue,  accumulation  of  fat,  overcharged  condition  of 
the  circulation,  and  disorders  of  certain  viscera,  particularly  of 
the  stomach  and  liver.  With  a  proper  amount  of  activity  the 
muscles  become  firm  and  well  developed  ;  the  fat  disappears  from 
all  parts  except  where  it  is  necessary  ;  the  circulation  is  active 
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but  not  plethoric,  and  the  functions  of  all  the  internal  organs  are 
properly  performed. 

It  is  necessary,  therefore,  for  each  person  to  perform  a  certain 
amount  of  work,  even  if  it  be  merely  for  the  purpose  of  calling  the 
muscles  into  action.  In  such  trades  as  occupy  both  body  and 
mind,  the  work  done  is  sufficient  exercise  ;  but  in  sedentary  occu- 
pations, and  among  professional  men,  and,  indeed,  for  all  whose 
daily  duty  is  rather  to  use  the  mind  than  the  body,  the  necessity 
for  some  artificial  exercise  is  urgent. 

In  certain  diseases  we  see  striking  proofs  of  the  truth  of  the 
above  statements.  When  paralysis  of  a  limb  arises  from  a  disease 
of  the  central  nervous  system,  the  loss  of  motion  may  be  due 
solely  to  the  inability  of  these  nerve-centres  to  originate  the  im- 
pulse, and  the  muscles  may,  by  inactivity,  slowly  waste  away. 
In  such  cases  much  good  may  be  done,  in  the  way  of  preserving 
the  fulness  and  proper  development  of  the  limbs,  by  artificially 
stimulating  the  muscles,  as  by  an  electrical  current. 

Above  all  things,  it  must  be  borne  in  mind  that  exercise  is  not 
beneficial  when  it  causes  fatigue.  The  practice  of  indulging  in 
gymnastics,  rowing,  skating,  or  swimming,  until  the  individual 
is  weak  and  exhausted,  is  a  habit  that  is  not  only  foolish  but  in- 
jurious, and  by  suoh  conduct  one  may  easily  lose  all  the  advan- 
tages of  the  exercise. 

Character  of  Exercise. — Exercise  may  be  light  or  heavy,  that 
is,  may  cause  the  muscles  to  move  without  any  great  effort,  or 
may  tax  them  considerably.  Opinion  has  for  some  time  been 
divided  as  to  the  relative  merits  of  these  two  systems.  Without 
entering  at  any  length  into  the  dispute,  it  will  be  of  advantage  to 
say  a  few  words  as  to  the  applicability  of  both  methods.  For  those 
of  vigorous  constitution  and  good  muscular  development,  who 
seek  to  maintain  this  condition,  it  is  best  that  the  work  to  be  done 
should  require  some  energy.  When  powerful  muscular  effort  can 
be  borne  without  injury,  its  effect  is  strikingly  beneficial.  The 
finest  examples  of  general  physique  are  presented  by  blacksmiths* 
helpers  who  swing  a  heavy  hammer,  or  by  those  employed  in  iron- 
works, who  are  engaged  in  lifting  heavy  castings.  These  labors 
and  the  corresponding  exertion  required  in  using  heavy  dumb- 
bells, are  safe  only  for  those  already  well  developed  ;  persons  of 
moderate  strength  may  easily  overstrain  their  muscles  or  produce 
ruptures.  For  this  reason  the  general  opinion  of  authorities  leans 
to  those  methods  which  tax  only  slightly  the  muscular  system ; 
the  efficacy  of  the  action  depending  rather  upon  its  frequent  repe- 
tition than  upon  the  strength  exerted. 

It  may  happen  that  only  a  certain  set  of  muscles  require  atten- 
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tion,  but  in  general  the  preferable  forms  of  exercise  are  those  by 
which  a  large  number  are  called  into  play. 

We  may  now  consider  in  detail  the  practical  points  in  regard 
to  the  several  standard  systems  of  exercise. 

1.  Gymnastics.— This  method,  consisting,  as  is  well  known,  of 
feats  in  climbing,  leaping,  swinging,  supporting  and  raising  the 
body,  etc.,  has  undoubtedly  been  of  great  benefit  to  many  persons, 
especially  to  students.  Most  colleges  and  large  schools  have  rec- 
ognized this  fact  and  erected  gymnasia.  Excepting  the  tendency 
on  the  part  of  beginners,  or  those  fond  of  display,  to  over-exert 
themselves,  the  gymnasium 
is  a  safe  and  effective  meth- 
od. The  principal  objec- 
tions to  it  are,  the  artificial 
and  monotonous  character 
of  the  exercise,  and  that  it 
is  generally  in-doors.  In- 
deed, the  monotony  of  all  in- 
door exercises  constitutes 
a  serious  difficulty.  How- 
ever much  the  person  may 
at  first  like  the  labor,  and 
however  much  he  may  ap- 
preciate the  necessity  for  it, 
the  continued  repetition,  at 
stated  times  and  for  stated 
periods,  of  a  routine  of  ac- 
tions which  are  purpose- 
less in  themselves,  will 
develop  a  distaste  which 
will  ultimately  lead  to  its 
abandonment.  Besides  this, 
gymnasia  may  be  badly 

ventilated,  and  the  injury  done  b}'  inhaling  foul  air  may  coun- 
terbalance the  good  otherwise  produced. 

The  gymnasium  offers  us  a  convenient  means  of  developing  spe- 
cial muscles  which,  either  naturally  or  by  acquired  habit,  are  not 
brought  into  frequent  action.  Among  the  errors  common  to  young 
adults,  and  especially  to  young  men.  is  that  of  allowing  the  shoul- 
ders to  fall  forward  and  inward,  giving  to  the  person  the  well- 
known  stooping  posture.  This  position  restricts  the  inflation  of 
the  lung,  especially  at  the  apex,  and  undoubtedly  constitutes  an 
additional  predisposition  to  pulmonary  disease.  Consumption 
generally  appears  first  at  the  apex  of  the  lung,  and  it  has  been  in- 
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Figure  153. 

being  least  exercised,  is  least  vigorous.  At  any  rate,  a  form  of  exer- 
cise which  counteracts  this  tendency  is  to  be  encouraged.  Such, 


o 


Figure  154. 

for  instance,  is  the  use  of  the  wand  shown  in  Fig.  152.    Of  similar 
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effect,  in  the  main,  will  be  the  action  shown  in  Figs.  153,  154,  155, 


P'IGURE  155. 

and  15G.*  These  all  throw  into  action  the  erecting  muscles  of 
the  back  and  shoulder,  and  compel  the  inflation  of  the  chest. 


PiGUKE  156. 


Attention  may  be  particularly  called  to  the  exercise  represented 


*  These  figTires  are  from  the  "  Hand-Book  of  Calisthenics  and  Gymnastics  for  Schools, 
I  amilies  and  Gymnasiums,  with  Music  to  Accompany  the  Exercises. "  By  J.  Madison 
Watson.    Published  in  New  York. 
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by  Figs.  153  (155  and  156),  in  which  two  persons  may  take  part, 
and  thus  not  only  reheve  monotony,  but,  by  developing  a 
mild  spirit  of  rivalry,  add  a  new  zest  to  the 
work. 

Of  the  light  gymnastics  the  Indian  club  ex- 
ercise is  one  of  the  best.  Indian  clubs  are  bot- 
tle-shaped masses  of  wood,  weighing  from,  say 
four  to  ten  pounds,  the  narrow  end  being  conve- 
nient for  being  grasped  in  the  hand.  They  are 
held  one  in  each  hand,  and  swung  in  a  variety 
of  curves  around  the  head  and  shoulders.  Cer- 
tain standard  motions  or  "figures"  are  given  by 
teachers,  but  a  little  ingenuity  will  devise  many 
forms  of  movement.  A  little  practice  is  required 
to  get  the  movements  properly,  and  the  first  exer- 
cise will  quickly  fatigue.  Six  pounds  is  about  as 
large  a  weight  as  should  be  employed  by  a  be- 
ginner. 

In  kindergartens  and  girls'  schools  a  still  lighter 
form  of  exercise — that  with  tvooden  dumb-bells,  is 
much  used.  The  use  of  these  requires  very  little 
muscular  effort,  and,  forming  as  it  does,  part  of  the 
regular  lessons,  the  work  must  quickly  become 
monotonous.  It  is  doubtful  whether  much  actual 
increase  of  muscular  strength  is  produced  by  these 
methods.  Indeed,  with  young  children,  it  is  prob- 
able that  their  naturally  active  dispositions  will 
secure  sufficient  exercise,  especially  when  allowed 
opportunities  for  out-door  play.  With  girls  espe- 
cially, we  should  encourage  out-door  games,  such 
as  moderate  rope-jumping,  in  the  practice  of  which  a  lively  men- 
tal interest  will  be  developed.    Much  more  good  will  be  done  by 


Figure  157. — In- 
dian-club. 


Figure  158. — Wooden  dumb-bells. 


such  a  system  than  by  one  which,  coming  at  certain  hours  of  the 
day,  and  conducted  with  studied  regularity,  is  soon  regarded  by 
the  scholar  as  a  task  or  even  as  a  punishment.    The  same  may 
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be  said  of  certain  recent  additions  to  the  means  of  in-door 
amusements — the  ruhher-hand  apparatus  and  the  parlor  roiving 
and  skating.  The  value  of  any  of  these  may  be  said  to  depend 
upon  the  degree  of  interest  which  they  excite.  They  are,  no 
doubt,  partly  effective,  but  soon  become  uninteresting  and  are 
abandoned. 

Truly  healthful  exercises  are  those  which  can  be  indulged  in 
out  of  doors,  and  especially  those  forms  which  involve  change  of 
scene.  In  this  catalogue  we  rank  riding,  walking,  swimming, 
rowing,  ball-playing,  and  we  might  add  the  recently  developed 
fashion  of  velocipede-riding.  Skating,  sliding,  sledding,  and  other 
winter  sports  are  of  the  same  general  value,  but  are  so  dependent 
on  weather  and  climate  that  we  need  say  but  little  about 
them. 

Riding  is  not  calculated  to  develop  the  muscular  system  to  any 
great  extent.  Heavy  riding,  such  as  hunting  or  steeple-chasing, 
may  benefit  the  chest  and  chest-muscles,  but  carriage  riding  and 
ordinary  bridle  driving  are.  in  the  main,  passive  exertions.  They 
are  especially  suited  to  invalids,  securing  for  them  mild  muscular 
effort,  fresh  air,  and  lively  mental  impressions.  In  most  cases  an 
uncovered  carriage  is  to  be  preferred,  as  it  allows  for  the  rider  the 
benefit  of  the  sun's  rays,  the  hygienic  value  of  which  is  too  often 
ignored.  Close  carriages,  such  as  coupes  and  cabs,  are  very  un- 
satisfactory, as  the  heavy  upholstering  absorbs  organic  matter, 
disease  germs,  etc.,  and  being,  as  a  rule,  entirely  without  ventila- 
tion, a  long  ride  in  such  a  vehicle  is  of  no  advantage. 

Veloeipede-riding  has  attracted  some  attention  of  late  years. 
It  would  be  well  if  it  would  come  into  somewhat  extended  prac- 
tice in  order  that  its  merits  and  demerits  might  be  determined. 
It  exercises  actively  the  lower  limbs  and,  by  a  modification  of  the 
apparatus,  the  upper  limbs  might  also  be  brought  into  play.  The 
position  of  the  rider  is  somewhat  constrained,  and  his  body  is  not 
supported  properly.  There  is  some  little  danger  that  injury  might 
be  done  to  some  of  the  pelvic  organs  by  much  riding  on  the  velo- 
cii^ede  as  ordinarily  constructed. 

Walking  is  an  excellent  exercise.  It  develops  a  large  number 
of  muscles,  possesses  endless  variety,  and  can  be  graduated  with 
the  utmost  nicety  to  the  condition  of  the  individual.  It  would, 
however,  be  a  sad  mistake  to  ascribe  these  advantages  to  the  mis- 
erable exhibitions  of  pedestrianism  which  have  been  lately  so 
popular.  Walking  can  never  be  beneficial  when  it  consists  in 
trudging  wearily  for  a  certain  number  of  hours  around  a  circle  of 
sawdust  strewn  on  the  floor  of  a  badly  ventilated,  badly  warmed, 
and  perhaps  crowded  hall.    The  results  of  the  late  exhibitions  of% 
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this  kind  prove  that  a  "  walking  match  "  is  very  far  from  possess- 
ing the  conditions  of  true  exercise.  It  is  merely  a  cruel  and  ex- 
hausting trial  of  strength.  Exercise  can  never  be  beneficial  when 
it  is  a  test  of  endurance. 

In  order  that  walking  may  be  both  enjoyable  and  beneficial 
several  points  must  be  attended  to.  The  dress  should  be  propor- 
tioned to  the  temperature,  the  shoes  should  be  broad  and  comfort- 
able, the  head  covering  should  be  light.  In  the  hottest  weather  it 
may  be  necessary  to  keep  in  the  shade,  but  whenever  possible  the 
pedestrian  should  walk  in  the  sun.  A  company  of  two  or  three 
make  the  walk  more  agreeable,  and  the  route  should  be  a  little 
hilly.  Walking  on  a  level  is  monotonous  and  exercises  fewer 
muscles. 

It  has  been  stated  that  much  walking  may  produce  neuralgias 
of  the  legs,  and  it  is  very  certain  that  it  will  bring  on  a  muscular 
fatigue  which  will  give  considerable  pain  and  annoyance.  This 
result,  I  think,  is  most  likely  to  follow  from  walking  on  inelastic 
city  pavements,  and  it  is  likewise  due,  in  some  cases,  to  standing 
quietly  for  considerable  periods,  as  is  necessary  in  some  occupa- 
tions, thus  putting  the  same  set  of  muscles  on  the  strain  for  a  long 
time. 

Rowing  has  become  very  popular  of  late,  and  at  some  of  our  col- 
leges the  attention  which  has  been  given  to  it  by  students  has  been 
so  great  as  to  interfere  with  proper  study.  It  has  many  advan- 
tages as  a  means  of  exercise.  It  brings  into  action  a  large  number 
of  muscles,  and  will,  of  necessity,  be  carried  on  under  pleasant 
surroundings.  The  muscular  effort  is  by  no  means  limited  to  the 
arms  ;  the  skilful  oarsman  employs  very  effectively  the  muscles  of 
the  back  and  legs.  This  is  often  shown  by  the  sense  of  fatigue 
which  is  felt  in  these  muscles  when  more  than  a  proper  amount 
of  the  exercise  has  been  taken.  The  benefits  of  rowing  are,  how- 
ever, often  lost  by  incorrect  methods.  Rowing  is  a  mechanical 
operation,  which,  to  be  properly  done,  requires  careful  training. 
Inexperienced  persons  will  quickly  exhaust  themselves,  and  will 
derive  no  benefit  from  the  labor.  Without  desiring  to  give  an  es- 
say upon  the  use  of  the  oar.  it  will  be  proper  to  notice  a  few  points 
which  are  essential  to  making  the  exercise  beneficial.  The  first 
point  is,  that  the  labor  should  be  performed  very  largely  by  the 
muscles  of  the  back.  The  body  should  be  bent  far  forward  at  the 
hips,  the  arms  stretched  directly  forward,  and  the  oar  rested  in 
the  water.  The  stroke  should  be  made  by  drawing  the  body  to  an 
upright  position,  and  even  carrying  it  a  little  beyond,  so  as  to  be 
bent  backward  at  the  hips  ;  then,  and  not  till  then,  the  arms  must 
be  drawn  up  so  as  to  bring  the  hands  close  to  the  chest.    The  com- 
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mon  error  of  beginners  is  to  work  entirely  with  the  arms.  By 
such  action  the  stroke  will  be  short  and  jerky,  and  the  strength  of 
the  oarsman  quickly  exhausted,  while,  if  the  proper  system  be  fol- 
lowed, the  oar  will  move  with  a  long  and  graceful  sweep,  the  effect 
will  be  steady  and  powerful,  and  the  muscular  effort  will  be  dis- 
tributed in  such  a  way  as  to  permit  of  considerable  work  without 
fatigue.  The  advantages  of  rowing  are  in  part  lost  by  the  unsuit- 
able boats,  such  as  are  used  by  clubs  and  professional  oarsmen. 
Among  the  modern  improvements  adopted  in  these  boats,  is  the 
contrivance  known  as  the  sliding  seat,  the  effect  of  which  is  to 
limit  the  active  work  of  certain  muscles,  and  thus  take  from  the 
exercise  a  portion  of  its  value.  The  "shells"  and  "gigs,"  light, 
frail  structures,  which  figure  so  prominently  in  regattas  and  races, 
ought  to  be  left  to  those  who  row  for  display  or  reward.  For  one 
who  desires  to  enjoy  with  safety  and  profit  this  elegant  sport,  the 
proper  outfit  is  a  staunch  boat  of  graceful  outline,  and  broad 
enough  to  bear  a  twist  of  the  body  without  overturning.  The  dan- 
ger from  upsetting  is  about  the  only  legitimate  objection  that  can 
be  urged  against  rowing,  and  to  increase  this  liability  for  the  sake 
of  securing  lightness  and  speed  is  unjustifiable. 

Some  attention  must  be  paid  to  clothing  worn  during  the  exercise. 
The  perspiration  flows  freely,  and,  if  the  rower  rests  too  long,  dan- 
gerous chilling  of  the  body  may  occur  from  too  rapid  evaporation. 
Woollen  clothing  will  be  found  the  most  suitable  on  all  occasions. 
The  practice  of  rowing  in  a  half -nude  condition  is  unnecessary, 
and  will  be  indulged  in  only  by  those  who  make  rowing  a  trade, 
or  by  the  fops  who  desire  to  imitate  them. 

Swimming  brings  in  action  a  large  number  of  muscles.  It  can- 
not, however,  be  regarded  as  of  much  use  as  an  exercise,  on  account 
of  the  various  circumstances  interfering  with  its  practice.  Harm 
is  often  done  by  remaining  too  long  in  the  water.  The  best  au- 
thorities are  in  favor  of  very  short  periods,  twenty  minutes  being 
about  the  extreme,  ten  or  fifteen  minutes  being  a  more  suitable 
time.  As  soon  as  the  swimmer  leaves  the  water  the  body  should 
be  dried  thoroughly  and  the  clothing  assumed  as  rapidly  as  pos- 
sible. 

Surf-bathing,  now  so  popular,  is  beneficial  to  other  organs  be- 
sides the  muscles.  It  has,  however,  been  pointed  out  by  surgeons 
that  a  number  of  cases  of  serious  injury  to  the  ear,  resulting  even 
in  deafness,  have  occurred  in  consequence  of  the  waves  striking 
forcibly  on  the  side  of  the  head.  A  recent  writer,  who  has  had 
much  experience  in  matters  of  this  kind,  has  advised  the  use  of  a 
light  cotton  plug  in  the  ear. 

Persons  who  visit  the  seaside  at  rare  intervals  and  for  short 
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periods,  often,  for  obvious  reasons,  overdo  the  matter  of  surf-bath- 
ing,  and  remain  in  the  water  until  the  skin  is  thoroughly  chilled. 
From  this  various  troubles  result,  such  as  catarrhs,  all  kinds  of 
which  prevail  among  seaside  bathers.  Many  people  think  it 
impossible  to  take  cold  after  coming  from  the  surf,  and  ladies  es- 
pecially will  sit  about  for  a  long  time  in  order  to  dry  their  hair. 
This  practice  is  injurious  and  should  be  avoided. 

As  regards  the  time  of  day  for  bathing,  whether  in  salt  or  fresh 
water,  it  should  not  be  just  after  a  meal  or  when  very  much  fa- 
tigued. Very  early  morning  does  not  seem  objectionable,  and 
many  persons  prefer  this  hour.  About  the  middle  of  the  afternoon 
is  also  a  suitable  time  [unless  the  dinner-hour  is  at  mid-day,  when 
eleven  o'clock  is  usually  chosen  as  the  best  time,  without  reference 
to  the  state  of  the  tide. 

It  is  a  matter  of  observation  that  for  several  days  after  sea- 
bathing is  commenced,  nearly  all  persons  suffer  from  slight  loss 
of  flesh  and  more  or  less  languor  ;  they  usually  recover  from  both 
quite  rapidly,  and  are  much  invigorated  by  subsequent  baths. 
After  another  period,  varying  from  two  to  three  weeks,  however, 
both  of  these  symptoms  are  likely  to  recur,  when  further  bathing 
should  cease,  as  it  is  apt  to  lead  to  harm  rather  than  benefit. 
Persons  who  are  not  robust  had  better  bathe  on  alternate  days 
rather  than  every  day  ;  and  those  who  are  still  more  feeble  may 
well  make  use  of  a  simple  sponge-bath,  with  sea-water  which 
has  been  exposed  in  an  open  bucket  for  several  hours  to  the  open 
air. 

Much  of  the  benefit  derived  from  residence  at  the  seaside 
comes  from  the  bracing  air — possibly  in  some  degree  from  the  ozone 
which  it  contains — rather  than  from  bathing  in  the  surf. — Ed.] 

Sparring  is  an  exercise  which  is  too  much  neglected.  It  has 
been  largely  consigned  to  the  company  of  pugilists  and  profes- 
sional athletes.  It  is,  in  reality,  a  most  effective  and  valuable 
method  of  developing  the  muscular  system,  especially  of  the  upper 
part  of  the  body  and  loins.  The  blow  that  is  given  in  scientific 
boxing  is  produced  in  part  by  the  quick  rotation  of  the  chest  on 
the  hip,  and  sets  of  muscles  are  affected  in  this  way  that  barely 
get  into  action  under  other  forms  of  exercise.  If  one  does  not 
care  to  spar  in  the  regular  way,  the  sand-bag  practice  is  an  excel- 
lent substitute.  A  stout  bag  capable  of  holding  several  bucket- 
fuls,  is  filled  with  sand  and  suspended  so  as  to  swing  freely.  It 
may  then  be  punched  or  struck  a  rapid  succession  of  blows,  after 
the  manner  of  boxing.  As  it  opposes  a  resistance  to  the  arm,  the 
exercise  is  much  better  than  the  simple  movement  of  the  limbs 
about  in  the  air. 
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We  have  numerous  other  forms  of  exercise,  the  qualifications 
of  which  are  more  or  less  similar  to  the  typical  forms  which  have 
been  discussed.  Among  these  we  may  enumerate,  for  instance, 
fencing,  quoits,  hitrn  te)inis,  ball-playing,  billiards,  and  shuttle- 
cock. Some  of  these  are  pastimes  rather  than  exercises.  Others, 
such  as  billiards  and  quoits,  are  rather  methods  of  training  the 
muscles  to  delicate  movements  than  means  of  developmg  their 
strength.  All  of  those  which,  like  billiards,  are  to  be  carried  on 
in-doors,  may  be  open  to  the  serious  objection  of  the  want  of  fresh 
air  and  change  of  scene.  Of  some  of  these  games  it  may  be  said 
that,  while  in  themselves  too  light  and  easy  to  be  of  much  value 
to  the  mviscular  system,  they  form,  sometimes,  the  only  means  of 
keeping  young  people  of  over-studious  habits  out  of  doors,  and 
thus  fulfil  an  excellent  purpose. 

Of  winter  sports  it  has  already  been  said  that  the  opportunities 
are  uncertain.  Few  things,  however,  are  more  invigorating  and 
healthful  than  suitable  and  active  exercise  on  a  cold  day.  Hence, 
when  the  chance  occurs,  sledding,  skating,  sliding  —  and  even 
snow-balling — may  be  indulged  in  with  benefit.  Sleigh-riding, 
when  attended  with  the  custom  of  frequent  stimulation  by  hot 
whiskies,  etc.,  can  hardly  be  reckoned  as  a  beneficial  winter  sport. 

Time  for  Exercise. — As  regards  the  time  of  day  to  be  selected 
for  any  exercise,  it  is  not  possible  to  lay  down  any  rules,  since  con- 
siderations of  convenience,  opportunity,  season,  and  temperature 
will  be  mainly  influential.  Mid-day  in  winter,  and  early  morning 
and  evening  in  summer,  are  in  general  preferred  for  obvious  rea- 
sons. For  those  predisposed  to  malarial  fevers,  the  evenings  dur- 
ing spring  and  autumn  are  somewhat  dangerous,  especially  in  the 
neighborhood  of  woodlands  and  slow  streams.  Nevertheless,  the 
prevailing  dread  of  night  air  is  somewhat  unreasonable.  Very 
often  it  would  be  better  for  persons  to  be  in  the  fresh  out-door  air 
of  night,  even  if  it  were  damp  and  cool,  than  to  be  breathing  the 
impure  air  of  our  living-rooms.  If,  at  night,  we  feel  cold  and  un- 
comfortable, it  is  by  no  means  always  an  indication  that  we  should 
go  in-doors,  but  may  be  a  simple  reminder  that  we  need  warmer 
clothing. 

Exercise — that  is,  active  exercise — should  not  be  taken  very  close 
to  the  hour  for  meals.  If  indulged  in  immediately  before  a  meal, 
the  system  may  be  in  a  condition  too  depressed  to  furnish  the  diges- 
tive secretions.  On  the  other  hand,  if  the  muscles  be  exercised 
while  the  stomach  is  full  of  food,  the  nervous  stimulation  neces- 
sary to  digestion  may  be  drawn  away,  and  the  work  of  the  stom- 
ach will  cease.  Midway  between  the  hours  for  taking  food  is 
therefore  the  best  time  in  most  cases.    In  exceptional  cases,  as 
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where  the  strength  fails  rapidly  during  the  interval,  the  exercising 
may  be  within  about  an  hour  after  taking  food. 

It  has  already  been  stated  that  no  form  of  exercise  should  be 
carried  to  such  a  degree  as  to  cause  fatigue  or  exhaustion.  This  is 
a  point  of  great  importance.  One  must,  however,  distinguish 
clearly  between  true  fatigue  and  the  feeling  of  languor  or  indo- 
lence which  results  from  temperature  or  some  other  atmospheric 
condition.  In  the  spring  of  the  year,  at  least  in  this  climate,  we 
are  liable  to  a  feeling  of  lassitude  which  is  popularly  known  as 
"spring  fever."  This  is,  in  part,  a  real  depression  of  the  sys- 
tem ;  a  sort  of  reaction  from  the  long  strain  which  the  severe  and 
variable  weather  of  the  winter  has  caused.  In  this  condition  we 
have  deficiency  of  our  strength  and  a  lowered  nervous  tone,  and 
for  its  relief  we  require  tonics,  rest,  and  nourishment.  The  trouble, 
however,  is  not  always  as  serious  as  this.  It  is  certainly,  very 
often,  a  mere  condition  of  inaction,  and  its  best  relief  is  exercise. 
If  we  yield  to  the  languid  feeling  it  will  increase,  and  a  common 
result  is  that  we  fall  into  a  sleep,  perhaps  in  an  uncomfortable  po- 
sition, and  awake  to  find  our  clothes  and  skin  bathed  in  perspira- 
tion, some  pain  in  the  head,  and  the  appetite  impaired.  The  proper 
remedy  for  the  original  languor  is  brisk  muscular  action.  A  rapid 
walk  or  some  active  manual  labor  will  soon  dispel  the  disagreeable 
feeling. 

Exercise  for  Invalids. 

All  that  has  as  yet  been  said  in  this  essay  has  related  to 
the  exercises  of  those  in  moderately  good  health,  or  at  least 
not  actively  diseased.  It  will  be  proper  to  devote  a  few  lines 
to  the  subject  of  the  exercise  for  invalids.  This  problem  is  a 
difficult  one.  As  a  rule  the  strength  is  very  defective,  and  in 
a  certain  class  of  cases  the  will  of  the  individual  cannot  bring 
the  muscles  into  action  at  all.  It  is,  therefore,  necessary,  in 
order  to  prevent  the  muscular  system  from  wasting,  to  depute  to 
some  second  person  the  duty  of  acting  upon  or  manipulating  the 
diseased  muscle  or  limb.  Several  standard  methods  are  now  in 
use.  Two  of  the  most  important  are  massage  and  the  so-called 
Swedish  movements. 

Massage  is  a  system  of  kneading  or  mechanical  irritation. 
The  diseased  parts,  such  as  a  paralyzed  muscle,  are  gently  stroked 
or  vigorously  rubbed  ;  they  are  kneaded  by  deep  grasps,  or  briskly 
tapped  or  struck  with  the  finger-ends.  The  process  may  be  ex- 
tended to  all  the  accessible  parts  of  the  body.  The  immediate 
result  of  the  operation  of  massage  is  a  quickening  of  circulation, 
increase  of  temperature,  and  direct  and  reflex  stimulation  of  ner- 


HYGIENE  EXERCISE. 


257 


vous  and  muscular  action.  The  process  is  useful  in  chronic  dis- 
eases and  injuries  of  the  joints,  in  sprains,  in  dyspepsia,  in  diseases 
of  the  skin,  and  in  nervous  affections. 

The  Swedish  movement  system,  if  carried  out  by  one  who  un- 
derstands it,  is  more  effective  than  massage  used  alone.  Without 
entering  into  any  lengthy  description  of  the  system,  we  may  men- 
tion a  few  of  the  typical  forms  of  movement.  These  are  active 
and  passive,  single  or  duplicated.  Active  movements  are  those 
more  or  less  under  control  of  the  individual  under  treatment. 
Passive  movements  are  performed  independently  of  the  will  of 
the  patient.  He  is  subjected  to  pushings  and  pullings,  to  swing- 
ings and  rotations  which  he  neither  helps  nor  hinders.  Single 
movements  are,  of  course,  active,  since  the  patient  performs  them 
himself.  Duplicated  movements  are  performed  by  the  aid  of  an 
assisting  person.  They  are  active  when  the  patient  is  enjoined  to 
resist  the  effort  to  move  his  muscles  ;  they  are  passive  when  no 
resistance  is  made.  Passive  movements  are  somewhat  like  mas- 
sage. To  give  any  extended  account  of  the  methods  of  performing 
these  movements,  and  of  the  cases  in  which  they  are  applicable, 
would  be  to  leave  the  proper  field  of  this  essay,  but  the  following 
description  is  an  account  of  a  duplicated  active  movement  per- 
formed in  the  regular  way.  Suppose  it  is  desired  to  bring  in  ac- 
tion the  muscles  concerned  in  flexing  the  forearm.  The  arm  being 
extended,  with  the  palm  of  the  hand  upward,  the  manipulator  takes 
hold  about  the  wrist,  and  directs  the  patient  to  draw  the  hand 
toward  the  shoulder.  As  the  latter  performs  the  movement  the 
operator  carefully  resists,  allowing,  however,  the  hand  gradually 
to  reach  the  shoulder,  where  the  patient  tries  to  keep  it.  while  the 
operator  slowly  brings  the  arm  into  its  extended  position.  * 

Mental  Exercise. — It  has  been  remarked  at  the  beginning  of 
this  essay  that  no  form  of  exercise  is  quite  satisfactory  unless  it 
calls  the  mind  as  well  as  the  body  into  activity.  These  two  por- 
tions of  our  nature  are  intimately  connected,  and  react  upon  one 
another,  yet  it  is  rare  that  we  find  them  in  equal  development  in 
any  one  individual.  While  it  may  be  accepted  as  a  truth,  or  at 
least  as  a  safe  maxim,  that  a  sound  mind  belongs  to  a  sound  body, 
we  have  many  instances  in  which  high  intellectuality  has  been 
associated  with  feeble  bodily  health,  and  vice  versa.  Descartes, 
the  founder  of  a  great  system  of  philosophy,  was  not  expected  to 
reach  adult  age,  and  remained  always  in  feeble  health  ;  William 
of  Orange,  whose  active  and  shrewd  mind  controlled  for  a  time  the 
destinies  of  Western  Europe,  is  called  by  Macaulay  "  an  asthmatic 
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skeleton."  On  the  otherhand.no  one  would  seek  for  mental  at- 
tainments among  the  athletes  and  brawny  laborers  who  present 
such  fine  specimens  of  bodily  development.  Whence  arises  this 
contrast  ?  It  would  be  a  fatal  error  to  reason  from  it  that  the  cul- 
tivation of  mental  and  bodily  health  are  antagonistic  influences. 
They  may  and  ought  to  be  carried  on  together.  Space  does  not 
permit  of  an  extended  discussion  of  the  many  ways  of  cultivating 
and  strengthening  the  mind  ;  but  it  is  certain  that  even  the  highest 
of  its  faculties,  such  as  our  moral  nature,  may  be  modified  by  use 
or  neglect. 

The  refinements  of  civilization  do  not  interfere  with  the  actions 
of  the  mind  as  with  those  of  the  body.  The  brain  diseases  met 
with  in  our  large  cities  are  most  frequently  those  of  over-action  or 
exhaustion.  What  is  needed  in  this  field  is  direction  and  control 
rather  than  the  suggestion  of  new  methods.  In  fact,  the  whole 
subject  of  education  might  be  here  entered  upon,  for  it  is  in  large 
part  merely  a  system  of  mental  training.  The  youthful  student 
pours  over  Greek  and  Latin,  not  so  much  that  he  may  know  these 
languages  as  that  by  a  series  of  processes  the  faculties  of  memory 
and  comparison  may  be  strengthened  ;  the  mathematical  branches 
develop  the  powers  of  reasoning  and  of  abstract  thinking,  and  so 
with  the  other  subjects.  Volumes  have  been  written  upon  the 
methods  of  education,  and  the  subject  is  not  yet  disposed  of.  The 
best  writers  are,  however,  of  the  opinion  that  in  most  educational 
institutions  the  hours  of  study  are  too  long,  and  we  know  very  well 
that  the  hygienic  surroundings  are  often  very  unsuitable,  the 
light  being  badly  arranged,  the  rooms  un ventilated,  and  the  books 
printed  in  type  too  small  for  comfortable  reading. 

It  is  scarcely  necessary  to  speak  of  the  harm  done  to  the  mind 
by  the  "  romantic  literature  "  of  the  present  day.  This  is  rolled 
out  upon  the  community  by  the  ton,  and  inflames  and  distorts  the 
emotions  and  judgment  of  the  young  of  both  sexes.  Doubtless  it 
will  some  day  be  made  the  subject  of  legal  supervision. 

Among  the  minor  habits  which  prevent  satisfactory  mental  de- 
velopment is  that  of  careless  reading.  Many  persons,  instead  of 
reading  a  work  closely  and  with  an  endeavor  to  understand  each 
sentence,  skip  from  line  to  line  in  a  hurried  way,  and  thus  acquire 
but  a  superficial  notion  of  the  subject-matter.  This  is  a  habit 
which  rapidly  grows,  and.  unless  corrected,  will  bring  the  person 
into  a  condition  in  which  it  will  be  impossible  to  follow  carefully 
any  explanation  or  demonstration.  As  a  corrective  the  practice  of 
reading  aloud  in  the  presence  of  some  other  person  is  very  useful. 


JOHN  V.  SHOEMAKER,  M.D. 


Hygiene— House  Building. 

BY 

CARL  PFETFFER,  Architect, 

OP  NEW  YOEK  CITY, 

CONSULTING  ARCHITECT  TO  THE  UEALTH  DEI'AKTMENT  OF  THE  CITY  OF  NEW  YORK  ;  FELLOW 
OF  THE  AMERICAN   INSTITUTE  OF  ARCHITECTS, 
ETC.,  ETC. 


HYGIENE-HOUSE  BUILDINa 


The  dwellings  of  a  people  and  their  home-life  should  not  only 
furnish  indications  of  the  state  of  intellectual  and  moral  advance- 
ment of  the  community,  but  it  is  also  a  matter  of  the  utmost  im- 
portance that  these  homes  should  be  constructed  in  accordance 
with  the  conditions  which  are  requisite  for  the  physical  health  and 
comfort  of  their  occupants.  To  show  how  this  may  be  attained,  I 
will  mention  the  following  essential  points  which  should  guide 
those  who  undertake  the  construction  of  a  house  : 

1st.  A  healthy  site,  affording  an  aspect  which  gives  light  and 
cheerfulness. 

'2d.  Thorough  drainage,  which  will  insure  dryness  of  the  site  of 
foundation  and  walls,  and  of  the  cellar. 

3d.  Efficient  sewerage,  which  shall  render  it  impossible  that  the 
air  shall  be  contaminated  from  excreta  and  matters  which  may 
undergo  decomposition. 

4th.  Purity  of  atmosphere — abundant  ventilation. 

5th.  A  proper  system  of  heating. 

Gth.  Abundance  of  sunlight  for  every  room  of  the  house,  partic- 
ularly for  the  sleeping  apartments  of  children. 
7th.  A  supply  of  pure  water. 

8th.  Facility  for  maintaining  the  most  scrupulous  cleanliness. 
9th.  Employment  of  none  but  the  best  and  most  conscientious 
mechanics. 

Healthfulness  of  Site. 

When  it  is  determined  to  erect  a  dwelling-house,  the  first  con- 
sideration should  be,  the  choice  of  situation  as  respects  its  dryness 
and  general  healthfulness.  Lord  Bacon  has  said,  "  he  who  builds 
a  fair  house  upon  an  ill  seat,  committeth  himself  to  prison." 

The  soil  on  which  the  house  rests,  and  all  circumstances  con- 
nected with  any  local  geological  peculiarity  or  variety  of  climate, 
should  be  taken  into  consideration. 
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Soil  is  known  to  affect  health  :  "a,  By  its  conformation  and 
elevation;  h,  by  the  vegetation  covering  it;  c,  by  its  mechanical 
structure,  which  influences  absorption  and  radiation  of  heat ;  re- 
flection of  light  ;  absorption  and  retention  of  M^ater  ;  movement  of 
water  over  and  through  the  soil ;  passage  of  air  through  the  soil  ; 
formation  of  dust ;  d,  by  its  chemical  structure,  which  acts  espe- 
cially by  altering  the  composition  of  the  air  over  the  soil,  or  the 
water  running  through  it."  * 

Among  hills,  the  unhealthy  spots  are  enclosed  valleys  where 
the  air  must  stagnate  :  such  situations  as  ravines,  or  places  at  the 
head  or  entrance  of  ravines.  In  valleys  where  the  prevailing  winds 
sweep  across  the  top  of  the  rising  ground  on  either  side,  buildings 
below  are  often  subject  to  excessive  heat  and  moisture.  The  neigh- 
borhood of  marshes  and  of  manufactories  discharging  deleterious 
gases  and  vapors  should  be  avoided. 

The  effect  of  vegetation  on  ground  is  very  important.  In  cold 
climates  the  sun's  rays  are  obstructed,  and  evaporation  from,  the 
ground  is  slow  ;  the  ground  is  therefore  cold  and  moist,  and  the 
removal  of  wood  renders  the  climate  milder  and  dryer.  In  hot 
countries  vegetation  shades  the  ground  and  makes  it  cooler.  The 
evaporation  from  the  surface  is  lessened,  but  the  evaporation  from 
the  vegetation  is  so  great  as  to  produce  a  lowering  effect  upon  the 
temperature  of  a  place. 

Dense  vegetation,  thick  clusters  of  trees  in  the  immediate 
vicinity  of  a  house  should  be  avoided,  as  the  movement  of  air  is 
impeded  and  sunlight  obstructed  ;  the  air  becomes  stagnant  and 
favors  the  spread  of  diseases,  though  a  belt  of  trees  at  some  dis- 
tance from  a  house  may  afford  a  protective  influence  against  ma- 
laria. While  the  presence  of  trees  and  bushes  in  the  neighbor- 
hood may  not  sometimes  be  desirable,  herbage  is  always  healthy. 
It  cools  the  ground,  both  by  obstructing  the  sun's  rays  and  by  aid- 
ing evaporation. 

Nothing  is  more  desirable  than  to  cover  a  sandy  site  with  close- 
cut  grass  so  as  to  prevent  the  reflection  of  light  and  the  effect  of 
glare  on  the  eyes.  Sand  absorbs  and  has  greater  power  of  retain- 
ing heat,  and  is,  therefore,  warmer  than  other  soils. 

Clayey  soils  are  cold,  and  as  they  are  also  damp,  they  favor  the 
production  of  rheumatism  and  catarrhs  which  no  underdrainage 
can  effectually  overcome. 

Wet  clay  and  rock  absorb  and  retain  water  more  than  other 
soils,  and  should  be  avoided.  Dryness  of  site  is  essential  to  the 
salubrity  of  a  house  ;  moisture  aids  in  the  decomposition  of  the  or- 


*  Parkes'  Manual  of  Hygiene. 
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ganic  matter  of  the  soils  and  favors  the  development  of  malaria 
and  consumption.  If  possible,  never  take  ground  which  has  been 
much  disturbed,  and  always  avoid  sites  of  old  dwellings.  Soils 
which  are  naturally  porous,  from  which  rain  rapidly  disappears, 
are  known  to  be  the  healthiest  situations  for  the  sites  of  houses. 
As  a  rule,  then,  the  dry  soils,  sand  and  gravel,  are  the  healthiest. 


■  I  1 


FrcuiiE  159.— The  letter  A  indicates  concrete;  B,  the  wall  of  the  building  ;  C,  the  indepen- 
dent wall,  and  D,  the  drain-pipe  at  the  bottom  of  the  foundation. 

Coarse  gravel  is  also  the  safest  soil  to  build  upon,  as  it  is  almost 
incompressible  and  makes  a  firm  foundation. 

As  the  modes  to  be  adopted  to  secure  dryness  of  site  are  men- 
tioned in  the  chapter  on  Drainage,  Sewerage,  and  Water-supply, 
page  167,  and  illustrated  in  Fig.  125,  they  will  be  here  referred  to 
only  so  far  as  relates  to  insuring  dry  foundation  walls. 
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Damp  walls  and  damp  cellars  may  also  be  prevented  by  having 
an  area  or  air-space  all  around  the  walls  below  the  surface  of  the 
ground ;  where  desirable,  the  area  may  be  covered  with  flagstone 
slabs,  as  is  shown  in  Fig.  159.  The  same  purpose  may  also  be  ac- 
complished by  an  outside  lining'  or  an  independent  wall  on  the 
outside  of  the  cellar-wall,  leaving  an  air-space  of  four  inches  be- 
tween it  and  the  cellar- wall 
proper.  See  Fig.  IGO.  The 
air-space  and  the  indepen- 
dent wall  to  be  covered  with 
stone  slabs.  The  thickness 
of  the  independent  wall 
need  not  exceed  the  width 
of  a  brick,  if  well  bonded 
to  the  main  wall,  taking 
the  precaution  to  have  the 
bonding  brick  and  the  un- 
derside of  the  stone  slabs 
well  covered  with  asphalt, 
to  prevent  the  communi- 
cation of  dampness.  The 
outside  of  the  independent 
wall,  or  any  wall  in  contact 
with  the  ground,  should 
have  a  thick  coat  of  ce- 
ment, and  a  thick  layer  of 
cement  should  be  put  upon 
the  wall  horizontally  im- 
mediately above  the  level 
of  the  ground.  The  entire 
surface  of  the  cellar-floor 
should  have  a  layer  of  con- 
crete not  less  than  six 
inches  thick,  the  top  of 
the  concrete  to  be  finished 
with  Portland  cement,  hand 
floated  to  a  smooth,  even,  and  perfectly  hard  surface.  Where  the 
sub-stratum  of  the  cellar-floor  is  of  rock  or  clay,  it  is  best  to  put 
down,  first,  a  layer  of  concrete  four  inches  thick  ;  upon  this  put 
tarred  paper  and  asphalt,  and  again  a  layer  of  tarred  paper  and 
another  layer  of  concrete  four  inches  thick.  The  inside  of  the 
cellar- wall,  from  the  foundation  to  one  foot  above  the  level  of  the 
cellar-floor,  should  be  lined  with  asphalted  brick.  Even  on  a  rock 
bed  the  foundation  should  rest  upon  concrete,  the  latter  prevent- 


FiGi'RE  1(50. — A,  A,  concrete;  B,  the  wall  of  the 
building ;  C,  the  independent  wall ;  D,  drain-pipe  at 
the  bottom  of  the  foundation. 
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ing  the  rise  of  dampness  within  the  wall.  The  most  important 
precaution,  however,  is  to  lay  a  drain  all  around  the  outside  of  the 
cellar-wall  at  the  bottom  of  the  foundation,  and  extend  the  same 
to  a  natural  outlet.  For  the  largest  private  house,  the  smallest 
sized  agricultural  drain-pipes  will  be  sufficient.  Under  no  circum- 
stances shoidd  these  pipes  he  connected  with  the  sewer-pipes  or 
cesspool,  and  such  works  should,  when  possible,  be  executed  under 
the  directions  of  a  competent  agricultural  or  sanitary  engineer; 
whatever  the  pretensions  of  the  masons  or  the  plumbers  may  be 
as  to  their  ability  in  this  connection. 

Ventilation  and  Heating. 

The  object  of  ventilation  is  to  maintain  a  pure  atmosphere.  To 
accomplish  this  it  is  necessary  to  furnish  fresh,  pure  air  to  the 
rooms  and  expel  the  vitiated  air. 

In  the  provisions  for  ventilation,  the  first  and  main  point  to  con- 
sider is  a  sufficient  supply  of  fresh  pure  air  ;  where  this  is  assured, 
little  heed  need  be  taken  as  to  the  mode  of  getting  rid  of  the  foul  air. 
The  supply  should  be  so  abundant  and  constant,  that  at  no  time 
and  in  no  part  of  the  room  can  any  foul  air  be  found,  at  least  the 
degree  of  vitiation  should  not  exceed  the  prescribed  limit  at  which 
the  air  becomes  unhealthy.  A  person  entering  a  house  should 
perceive  no  difference  between  the  air  of  the  room  and  the  outside 
air  in  point  of  freshness  and  purity. 

When  it  is  decided  to  build  a  house,  the  matter  of  ventilation 
and  heating  should  be  made,  at  the  start,  an  essential  part  of  the 
arrangements  of  the  plan.  This  will  not  only  insure  a  more  suc- 
cessful result,  but  will  also  accomplish  the  desired  end  with  the 
least  expense:  In  providing  for  the  ventilation  of  a  house  it  should 
be  observed, 

1st.  That  each  room  should  have  one  or  more  flues  for  the 
escape  of  foul  air,  proportioned  to  the  number  of  occupants  as  fol- 
lows : 

A  room  usually  occupied  by  one  person  should  have  a  flue  of  G  by  6  inches. 

two      "  "  "8x8 

"  "  four     "  "  "       8  X  12  " 

"  "  six       "  "  "      12  X  12  " 

or  two  flues  8x9  " 
"  "  eight    "  "       "       "    8  X  12  " 

"  "  twelve"  "       "      "  12  x  12  " 

or  several  smaller  flues  of  the  same  capacity  collectively. 

2d.  In  the  evening,  when  the  lights  are  burning,  additional  ca- 
pacity for  ventilation  becomes  desirable.    Where  chandeliers  are 
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used,  a  flue  for  carrying  off  the  combustion  of  the  gas  should  be 
in  the  ceihng  immediately  over  the  chandelier.  The  plaster  "  cen- 
tre pieces "  usually  placed  over  the  chandeliers  in  the  ceiling 
should  be  perforated  and  connected  with  such  ventilating  flues. 
Due  allowance  should  also  be  made  in  a  room  where  there  is  to 
be  much  tobacco-smoking,  and  enlarged  capacities  for  ventilation 
should  be  provided  in  cases  of  entertainments. 

3d.  Inlet  flues  for  fresh  air  should  be  provided  equal  in  size  to 
those  provided  for  the  escape  of  foul  air. 

4th.  The  fresh  air  should  be  moderately  warmed  before  it  is 
introduced  into  apartments  during  cold  weather.  Pains  should  be 
taken  to  avoid  cold  draughts  and  currents.  A  very  simple  mode 
of  warming  the  air  is  to  have  a  fireplace  with  an  iron  hollow  back 
and  sides ;  the  hollow  spaces  forming  air-chambers  into  which 
fresh  air  is  admitted  from  the  outside  and  becomes  warm  before  it 
passes  into  the  room.  The  outlets  may  be  made  at  the  sides  of  the 
mantel  or  in  the  chimney  bi"east  near  the  ceiling.  The  so-called 
"Baltimore  stove"  or  fireplace  heater  can  be  used  for  the  same 
purpose.  The  floor  near  the  stove  could  be  perforated  and  fresh 
air  supplied  by  using  the  space  between  two  beams  as  an  air-duct. 
In  this  way  much  can  be  contributed  to  the  ventilation  and  health- 
iness of  an  apartment. 

5th.  Where  it  is  necessary  to  introduce  cold,  un warmed  air, 
measures  should  be  adopted  for  breaking  the  first  and  harsh  im- 
pulse of  a  cold  raw  atmosphere,  by  causing  it  to  enter  with  a  gen- 
tle diffusion.  It  should  be  introduced  at  the  ceiling  wliere  it  would 
necessarily  spread  over  a  large  space  before  it  comes  in  contact 
with  the  occupants. 

6th.  The  halls  and  passages  should  be  made  reservoirs  of  fresh 
air  for  the  supply  of  air  to  rooms,  so  as  to  give  a  milder  atmos- 
phere within  the  house,  when  there  is  severe  beat  or  cold  externally. 

7th.  The  halls  and  passages  should  be  heated  by  stoves  or  other- 
wise during  cold  weather,  in  order  to  avoid  cold  draughts. 

8th.  All  flues  for  the  admission  or  exit  of  air  should  be  provided 
with  valves  so  as  to  be  under  control  according  to  the  require- 
ments of  the  number  of  occupants. 

9th.  It  should  be  borne  in  mind  that  any  system  of  ventilation 
requires  constant  and  intelligent  attention,  and  should  not  be  left 
to  the  care  of  ignorant  attendants  or  servants. 

10th.  All  doors  communicating  with  halls,  stairs,  or  passages, 
should  have  movable  fanlights  or  hinged  panels  for  purposes  of 
ventilation. 

11th.  An  ordinary  fireplace  may  be  considered  sufficient  for 
ventilation  of  a  room  occupied  by  six  or  eight  persons,  when  there 
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is  a  fire  in  it ;  pains  should  be  taken,  however,  to  supply  the 
proper  amount  of  fi'esh  air. 

12th.  Ventilating  fines  should  be  within  inside  walls,  or  in 
chimneys  where  they  will  be  warmed  by  surrounding  smoke-flues. 
When  chimneys  are  placed  back  to  back  between  two  adjoining 
rooms,  a  ready  means  is  afforded  for  a  large  ventilating  shaft  as 
is  shown  in  Fig.  IGl.    The  shaft  will  be  heated  by  the  backs  of  the 


FlGUUE  IG!. — Arrangement  of  a  ventilating  flue  between  tlie  backs  of  two  smoke-flues. 

fireplaces,  which  will  promote  a  ventilating  current.  An  addi- 
tional means  of  facilitating  the  flow  of  air  can  be  provided  by 
placing  a  smoke-pipe  from  a  heated  stove  or  furnace  within  this 
shaft. 

The  same  principle  can  be  adopted  by  providing  a  large  foul- 
air  shaft  in  some  other  way,  between  closets  or  at  any  convenient 
place,  and  heating  the  same  by  smoke-pipes,  steam,  or  hot-water 
pipes,  or  by  gas-lights  when  these  are  more  attainable.  Where  no 
mechanical  means  are  employed,  the  movement  of  air  in  flues  is 
produced  by  a  difference  of  temperature  in  the  air  in  the  interior 
of  the  house  as  compared  with  that  of  the  air  outside.  When  the 
house  is  warm  and  the  outside  air  is  cold,-  active  currents  will 
take  place  which  can  be  maintained  as  long  as  the  outside  tem- 
perature is  at  least  thirty  degrees  less  than  that  inside  of  the 
house.  Inasmuch  as  these  conditions  exist  during  the  cold  sea- 
sons only,  it  becomes  necessary  to  heat  the  foul-air  flues  at  other 
times  of  the  3"ear. 

When  a  ventilating  flue  or  shaft  communicates  directly  with 
the  open  air,  it  often  happens  that  a  downward  current  takes 
place ;  in  order  to  guard  against  this,  the  top  of  the  flue  or  shaft 
should  be  capped  with  a  ventilating-cowl.  There  are  a  great  va- 
riety in  the  market.  We  believe  the  one  known  as  the  "  Emerson 
Ventilator  "  to  be  the  best ;  it  is  shown  in  Fig.  162.  We  know  from 
experience  that  it  facilitates  an  upward  and  prevents  a  down- 
ward current.  Where  a  flue  or  shaft  extends  above  the  roof,  simi- 
lar to  a  chimney,  another  plan  will  be  found  to  be  effective,  and 
should  also  be  adopted  for  all  chimneys  to  prevent  a  downward  cur- 
rent.  The  top  should  be  entirely  covered  and  openings  left  on  two 
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sides  of  the  shaft ;  in  a  stack  of  several  flues,  the  partitions  should 
be  carried  up  to  the  covering-plate  or  capping-stone.  (See  Fig. 
163.)  Pains  should  be  taken  that  the  perpendicular  height  of  the 
opening  does  not  exceed  two-thirds  the  diameter  of  the  flue,  and 
the  cover  should  be  twice  the  diameter  or  width  of  the  flue. 

According  to  the  rules  of  good  construction,  each  flue  should  be 
carried  up  and  out  to  the  open  air  as  straight  and  direct  as  possi- 


FiGCKE  163. — Emerson's  venti-  Figcke  163. — Front  and  sectional  view  of  a  chimney 

later.  constructed  so  as  to  avoid  downward  drafts. 


ble  without  communicating  with  any  other  flue.  This,  however, 
is  not  always  practicable,  and  a  successful  system  of  ventilation 
has  been  adopted  of  providing  a  foul-air  chamber  in  the  attic  into 
which  all  the  ventilating  flues  terminate,  whence  the  foul  air  is 
removed  by  two  shafts,  one  taking  the  foul  air  from  the  chamber 
downward  and  discharging  it  at  the  level  of  the  lowest  floor  into 
an  upward  shaft.  The  upward  shaft  is  heated  by  an  iron  smoke- 
pipe  from  the  kitchen  or  furnace  fire,  by  gas  lights,  by  steam-  or  hot- 
water  pipes,  or  by  a  grate  or  stove  at  its  base.  In  this  way  greater 
suction  power  is  gained  than  if  a  shaft  were  to  open  from  the  air- 
chamber  directly  out  of  the  roof ;  a  more  uniform  suction  on  all 
the  ventilating  flues  is  also  secured,  and  the  danger  of  counter- 
currents  in  the  flues  is  better  guarded  against.  The  next  fig- 
ure illustrates  the  arrangement.  The  shafts  for  the  discharge  of 
the  foul  air  should  be  equal  to  the  combined  capacity  of  all  the 
flues. 

In  order  to  make  use  of  the  fireplace  as  a  ventilating  shaft  when 
there  is  no  fire  in  it,  particularly  in  bed-rooms,  a  gas-burner  may 
be  put  into  the  smoke-flue  to  induce  a  current  by  its  heat.  The 
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gas-burner  can  be  made  accessible  by  cutting  an  opening  in  the 
chimney -breast  above  the  mantel,  and  the  opening  may  be  covered 
by  a  hinged  picture,  answering  as  a  door  to  the  opening.  In- 
stead of  an  ordinary  painted  picture,  it  may  be  stained  glass,  or 
a  glass  or  porcelain  transparent  picture.  The  latter  was  used  in  a 
house  in  New  York  City  and  met  with  great  favor.  When  lit  upon 
going  to  bed,  the  ladies  found  it  a  source  of  comfort  and  compan- 


FlQL'RE  164. — Arrangement  for  equalizing  tlie  ventilation  of  a  house  :  A,  chambers;  B,  halls; 
D,  downward  current  to  furnace  or  stove-room  ;  E,  upward  current  to  outer  air ;  F,  smoke-pipe 
passing  through  centre  of  ventilator-shaft. 

ionship  ;  it  was  also  a  source  of  amusement  to  guests  who  did  not 
know  the  cause  of  the  illumination  of  the  picture. 

Fireplaces  are  most  efficient  ventilators  ;  pains  should  be  taken 
to  provide  one  for  every  room,  and  more  particularly  for  every 
bed-room.  A  convenient  way  to  supply  fresh  air  to  a  bed-room,  if 
it  is  desired  to  keep  the  window  closed,  is,  to  have  a  flue  in  the 
wall  which  opens  above  the  roof,  and  has  an  induction  cowl  on 
its  top  to  facilitate  a  downward  current.  The  flue  should  be  close 
to  the  spot  where  the  bed  is  to  stand,  and  open  into  the  room  near 
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the  floor,  so  that  the  air  will  diffuse  itself  under  the  bed  before 
it  rises.  The  opening  of  the  flue  could  be  immediately  behind 
the  skirting  or  base-board,  a  piece  of  which  should  be  hinged  to 
form  the  flue-door  for  admitting  or  excluding  the  air,  as  may  be 
desired. 

It  would  be  of  advantage  if  every  bed-room  could  have  a  little 
closet  into  which  to  place  the  chamber-pot,  which  closet  should 
have  a  separate  ventilating-flue.  This  closet  could  be  formed  by 
a  simple  recess  in  the  wall  near  the  floor,  with  a  piece  of  the  base- 
board hinged  to  form  a  door. 

Fig.  105  illustrates  how  the  ordinary  hot-air  pipe  which  supplies 
heat  to  a  room  may  be  utilized  to  assist  in  ventilation.  B  repre- 
sents a  tin  pipe  conveying  hot  air  to  the  second  story.  It  warms 
sufficiently  the  ventilating  flue  A  to  rarify  the  air  and  induce  a 


current  into  the  flue  at  the  foul-air  register  C  near  the  ceiling  of 
the  first  story. 

Fig.  167  shows  the  same  principle  differently  applied.  The  ap- 
paratus is  placed  in  a  flue  near  the  floor  of  the  room  to  be  heated 
and  ventilated. 

The  flue,  it  will  be  observed,  is  supplied  with  a  partition  at  some 


Figure  16(i. — A,  hot-air 
flue ;  B,  sheet-iron  cover 
to  the  same ;  C.  tlie  venti- 
lating flue;  D,  hot-air  dis- 
charge, and  E,  the  venti- 
lating register. 


Pig.  16.^3. 
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little  distance  below  the  register  opening,  through  which  the  heat 
from  the  furnace  below  is  to  be  delivered. 

Upon  this  partition,  and  communicating  directly  with  the 
lieated-air  column,  is  placed  a  sheet-metal  pipe,  which  terminates 
in  the  upper  half  of  the  register.  Through  this  the  heated  air  is 
poured  into  the  room.  The  lower  half  of  the  register  is  designed 
for  ventilation  ;  the  design  being  thus  to  take  advantage  of  the 
circulation  which  would  be  naturally  established,  and  to  draw  off 
the  somewhat  cooled  and  vitiated  air  from  below. 

In  the  upper  part  of  the  hot-air  pipe  there  is  an  adjustable 
valve,  which  can  be  operated  by  means  of  a  handle  projecting  on 
the  outside  of  the  register-plate  of  the  hot-air  opening,  whereby 
either  a  portion  or  the  whole  of  the  hot  air  rising  in  the  hot- 
air  pipe  can  be  discharged  at  any  time  into  the  vitiated  air-flue 
(the  register  of  the  hot-air  pipe  being  either  opened  or  closed  ac- 
cordingly) and  thus  increase  the  warmth  and  consequently  the 
draft  of  the  vitiated  air-flue  —  a  result  of  great  importance  in 
crowded  rooms  when  the  heat  becomes  excessive  and  the  air  very 
impure. 

A  simple  experiment  with  an  ordinary  register,  especially  if  it 
be  large,  will  show  the  greater  bulk  of  tlie  heated  air  which  it 
emits  is  thrown  out  from  its  upper  part,  while  a  considerable  in- 
draft from  the  room  is  constantly  entering  its  lower  part.  It  was 
this  observation  which  led  to  the  construction  above  described.  A 
candle  or  handkerchief  held  before  the  two  halves  of  the  com- 
bined device  indicates  clearly  the  direction  of  the  ingress  and 
egress  currents. 

An  effective  ventilating  flue  can  be  made  by  continuing  the 
flue  used  for  hot  air  above  the  opening  where  the  hot  air  is  dis- 
charged ;  at  the  upper  level  of  the  hot-air  opening,  cover  the  hot- 
air  flue  with  sheet-iron  or  tin,  punch  a  quarter-inch  hole  into  the 
cover  so  as  to  admit  some  heated  air  into  the  ventilating-flue. 
See  Fig.  IGG. 

A  small  branch  pipe,  three-quarters  by  two  or  three  inches,  may 
be  attached  to  a  hot-air  pipe  and  carried  on  the  face  of  a  wall  that 
is  furred,  or  it  may  be  sunk  into  the  wall  and  carried  to  a  ventilat- 
ing-flue, discharging  hot  air  into  it  to  facilitate  ventilation,  and  it 
may,  at  the  same  time,  serve  as  a  safety-valve  when  it  is  neces- 
sary to  shut  off  the  heat  from  the  room  ;  when,  if  the  heat  were  to 
be  confined  in  the  flue,  it  might  set  the  building  on  fire,  all  of  which 
would  be  prevented  by  the  branch  pipe  forming  an  outlet  for  the 
heated  air.  This  arrangement  is  shown  in  Fig.  168,  which  repre- 
sents a  wall  of  a  room. 

In  connection  with  the  supply  of  fresh  air,  great  care  should  be 
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taken  to  secure  it  from  a  pure  source  ;  the  vicinity  of  stables 
and  other  impure  localities  should  be  avoided.  Where  a  furnace 
is  used  to  heat  a  house,  it  is  usual  to  have  an  air-box  which  re- 
ceives its  supply  of  air  quite  near  the  ground,  and  as  a  consequence 
a  great  deal  of  dust  and  organic  impurities  are  blown  into  the 
house.  In  city  houses  an  air-shaft  should  be  built  at  the  rear  of 
the  house,  terminating  above  the  roof  with  a  revolving  cowl,  the 
mouth  of  which  must  always  be  towards  the  current  of  the  wind ; 
this  air-shaft  should  be  connected  with  the  furnace,  thus  insuring 
a  permanent  and  pure  supply  of  air.  Where  there  is  an  open 
ground  around  a  house,  a  shaft  ten  or  twelve  feet  high  may 
be  built  at  a  short  distance  from  the  house,  and  by  an  under- 


FiGURE  16S. — A,  the  hot-air  register ;  B,  the 
ventilating-register  :  C,  the  branch-pipe.  The 
latter  should  \)e  extended  two  or  three  feet 
upward  into  the  ventilatmg-liue. 


ground  duct,  or  large  earthen  pipes,  may  be  connected  with  the 
furnace,  but  the  shaft  should  have  an  inducting  cowl  as  just  men- 
tioned. 

In  concluding  the  matter  of  ventilation  it  may  be  well  to  refer 
to  the  question  so  often  asked  :  where  shall  the  foul-air  exits  be 
placed — at  the  floor  or  at  the  ceiling  ?  I  have  carefully  investigated 
the  subject,  and  find  an  overwhelming  majority  of  authorities  in 
favor  of  having  them  on  or  near  the  ceiling.  My  own  experience  in 
the  construction  of  many  public  and  private  buildings  has  confirmed 
this  view.  The  argument  that  because  carbonic  acid  gas  is  heavier 
than  air  it  would  fall  to  the  floor,  has  been  found  erroneous.  The 
constituents  of  air  do  not  stratify  themselves  according  to  their  spe- 
cific gravities,  but  are  diffused  to  an  unlimited  extent.  One  of  the 
most  prominent  scientific  men,  an  authority  on  ventilation,  re- 
ferred to  an  advocate  of  floor-ventilation,  saying:  "It  was  par- 
donable at  that  time  because  the  law  of  the  diff'usion  of  gases  was 
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not  known."  The  discovery  of  this  law  has  done  much  to  estab- 
lish the  true  principles  of  ventilation,  triform  bodies  possess  the 
property  of  diffusing  themselves  through  each  other's  masses  to 
an  unlimited  extent ;  there  is  no  point  at  which  they  become  sat- 
urated. 

It  has  been  shown  that  carbonic  acid  is  so  generally  diffused  in 
the  air  that  it  does  not  separate  from  it,  that  it  does  not  fall  to  the 
floor,  and  the  advocates  of  floor  ventilation  are  not  supported  in 
their  assertions  by  scientific  demonstration.  It  needs  no  scientific 
experiments  to  convince  an  observer  that  the  fresh  air  which  comes 
into  the  rooms  by  the  crevices  of  the  doors  and  windows  tends 
towards  the  floor  and  will  rise  towards  the  ceiling  as  it  becomes 
warm.  One  can  breathe  more  freely  near  the  floor  than  near  the 
ceiling. 

The  principal  reason,  however,  for  placing  the  foul-air  exits  at 
the  ceiling,  is  the  demand  of  the  laws  of  health  that  the  breath 
expelled  from  our  lungs  should  not  be  inhaled  again,  but  should 
be  at  once  removed  and  replaced  by  pure  fresh  air.  Our  breath  is 
about  the  same  temperature  as  the  body,  or  98  degrees  ;  and  as  the 
temperature  of  our  rooms  is  rarely  more  than  70,  the  breath  is 
pushed  upward  toward  the  ceiling,  and  should  be  pushed  out  of 
the  room  at  the  ceiling,  which  will  be  done  if  there  is  sufficient 
fresh  air  admitted  to  take  its  place. 

The  so-called  "practical  man," — the  man  who  is  too  ignorant 
to  have  any  theories — will  advocate  floor-ventilation  for  reasons  of 
economizing  heat.  Suffice  it  to  say  that  I  know  this  to  be  erro- 
neous, and  have  found  no  inconvenience  or  difficulty  in  heat- 
ing large  wards  of  hospitals  by  introducing  the  hot  air  ten  feet 
above  the  floor,  and  ventilating  at  the  ceiling,  the  hot-air  openings 
being  placed  at  that  height  to  prevent  patients  from  sitting  near 
them. 

Good  ventilation  necessarily  demands  increased  consumption 
of  fuel,  but  it  will  also  save  doctor's  bills,  and  insure  a  longer, 
healthier,  and  a  happier  life. 

The  most  healthy  modes  of  heating  a  house  are  those  in  which 
fresh  air  is  passed  over  moderately  heated  surfaces  and  conducted 
to  the  apartments  to  be  warmed.  In  this  way  a  constant  change 
of  air  takes  place,  and  a  more  general  diffusion  of  warmth.  Heat- 
ing by  an  ordinary  close  stove  is  the  most  objectionable,  .but  its 
injurious  effects  can  be  mitigated  if  a  supply  of  air  be  intro- 
duced immediately  under  the  stove,  which  can  readily  be  done  by 
means  of  a  pipe  under  the  floor,  or  by  using  the  space  between 
two  beams  as  an  air-duct.  Wrought-iron  stoves  constructed  with 
air-chambers  into  which  fresh  air  is  conducted  and  warmed,  sim- 
VoL.  I.— 18 
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ilar  to  the  kind  known  in  the  trade  as  "  Fire  on  the  Hearth"  (see 
Fig.  1G9),  are  to  be  preferred  to  an  ordinary  close  stove. 

Heating  by  a  ' '  fireplace  "  or  open  grate  fire  is  to  be  commended 

as  a  good  method,  but  it  is  the 
most  wasteful  of  fuel ;  it  has  been 
well  proven  that  seven-eighths  of  its 
heat  is  lost  in  the  chimney.  Much 
of  this  lost  heat  can  be  saved  by  hav- 
ing fireplaces  with  hollow  backs, 
into  which  air  is  introduced  and 
heated,  and  conveyed  into  the  room. 

Furnaces,  as  usually  construct- 
ed, are  very  objectionable,  as  the 
air  is  made  to  pass  over  excessively 
heated  metallic  surfaces.  Furnaces 
are  generally  heated  to  400  or  500 
degrees,  while  the  heat  should  not 
exceed  150°  ;  if  it  does,  the  air  ac- 
quires a  peculiar  smell,  and  is  said 
to  be  burnt ;  this  had  been  conjec- 
tured to  be  from  the  charring  of  or- 
ganic matter.    Furnaces  construct- 
ed of  cast-iron  should  be 
avoided;  it  has  been  shown 
that  poisonous  coal-gases 
pass  through  red-hot  cast- 
iron,  and  are  mixed  with 
the  furnace  air. 
[See  page  155.] 
Wrought  -  iron  is 
to   be  preferred 
to  cast-iron,  and 
soap-stone  is  su- 
perior to  both,  if 
so  constructed 
that  no  coal-gases 
can  pass  through 
the  joints  of  the 
stone.  Soap-stone 
furnaces  are  being  considerably  used  in  the  New  England  States. 

Furnace-heated  air  would  be  less  objectionable  and  quite  harm- 
less if  two  or  three  furnaces  were  used  where  one  is  ordinarily 
deemed  sufficient,  in  which  case  a  corresponding  increase  should 
be  made  in  the  cold-air  supply.    A  large  body  of  air,  gently 


Figure  169.—"  Fire  on  the  Hearth"  stove. 
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heated,  should  be  preferred  to  a  smaller  body  heated  to  a  greater 
extent ;  the  hot-air  outlets  in  rooms  should  be  more  numerous,  to 
insure  a  more  uniform  diffusion  of  heat. 

Air  heated  by  steam  or  hot-water  pipes  is  preferable  to  furnace- 
heated  air.  A  great  convenience  in  a  steam  apparatus  is  the  fa- 
cility with  which  the  pipes  can  be  conveyed  in  any  direction,  and 
its  application  to  various  purposes,  especially  in  large  public  build- 
ings. Its  disadvantages  are  the  absolute  necessity  which  exists 
for  constant  attendance  and  watchfulness  ;  its  want  of  perma- 
nence of  temperature,  and  its  increased  cost  of  fuel  above  that  of  a 
hot-water  apparatus.  One  of  the  greatest  advantages  which  the 
plan  of  heating  by  hot  water  possesses  over  all  other  inventions 
for  distributing  artificial  heat  is,  that  a  greater  permanence  of 
temperature  can  be  obtained  by  it  than  by  any  other  method. 

The  difference  between  an  apparatus  heated  by  hot  water  and 
one  where  steam  is  made  the  medium  of  communicating  heat,  is 
not  less  remarkable  in  this  particular  than  in  its  superior  economy 
of  fuel.  Another  advantage  of  a  hot-water  apparatus  is  that  it  re- 
quires no  skilled  attendance,  and  can  be  managed  by  a  servant  of 
ordinary  intelligence.  People  complain  sometimes  of  steam-heat 
or  heat  from  hot-water  pipes  as  being  unpleasant.  The  fault  is  not 
in  the  apparatus  but  in  the  want  of  a  supply  of  air,  and  the  want  of 
ventilation  where  this  is  not  provided.  The  same  objection  holds 
good  which  has  been  made  against  the  use  of  closed  stoves.  The 
best  disposition  of  steam  or  hot- water  pipes  is  to  place  them  in  the 
cellar  enclosed  in  an  air-chamber  or  box,  and,  passing  the  air  over 
the  pipes,  conduct  it  to  the  rooms  by  flues.  Coils  of  pipe  may  also 
be  placed  in  the  halls  or  passages,  where  there  is  apt  to  be  much 
cold  air  from  the  opening  of  doors  leading  to  the  outside.  If  coils 
of  pipe  are  placed  in  a  room  the}^  should  be  put  in  below  or  in 
front  of  the  windows  to  heat  the  cold  current  of  air  which  comes 
in  through  the  crevices.*  Placing  them  under  or  in  the  recess  of  a 
window  affords  an  opportunity  to  furnish  a  supply  of  air  by  vari- 
ous contrivances  of  which  an  intelligent  mechanic  will  avail  him- 
self. 

The  most  perfect  mode  of  heating  a  house  is  to  heat  the  floors 
and  walls.  Cold  walls  and  cold  floors  cause  condensation  and  cold 
drafts,  particularly  at  the  floor,  where  there  is  always  a  stratum 
of  cold  air  from  which  people  are  liable  to  catch  cold,  and  which 
would  be  avoided  by  having  a  warmed  floor.    This  plan  is  neither 


*  [It  is  usually  the  downward  current  of  air  cooled  by  contact  with  the  glass 
which  gives  the  impression  of  a  draft  of  wind  blowing  through  the  crevices  of  a  win- 
dow. — Ed.] 
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complicated  nor  expensive.  By  using  the  cellar  for  no  other  pur- 
pose than  as  an  air-chamber,  and  by  heating  it  with  a  ''portable 
furnace,"  or  a  large  stove  such  as  is  used  ordinarily  in  railroad 
stations,  the  floor  of  the  story  above  the  cellar  v^^ould  be  warmed, 
and,  by  means  of  perforations  or  openings  in  the  floor,  the  warm 
air  could  ascend.  The  walls  should  be  hollow  ;  the  warm  air  of 
the  cellar  should  be  allowed  to  find  its  way  into  the  hollow  space 
of  the  walls,  and  into  the  spaces  between  the  ceilings  and  floors 
of  the  upper  stories.  A  constant  supply  of  fresh  air  to  the  fur- 
nace or  stove  is,  of  course,  a  necessity  to  the  success  of  the  plan. 
We  have  mentioned  a  furnace  or  stove  in  connection  with  the  plan 
because  it  is  the  most  simple,  but  by  the  use  of  steam  or  hot-water 
greater  perfection  can  be  attained. 

The  ordinary  way  of  heating  a  house  by  a  furnace  could  be  im- 
measurably improved,  and  the  objection  to  furnace  heat  reduced  to 
a  minimum,  by  using  a  rotary  fan  to  force  the  cold  air  through  the 
furnace,  at  the  same  time  insuring  thorough  ventilation.  By  the  use 
of  a  fan,  the  air  could  be  forced  through  the  furnace  in  such  quan- 
tities and  speed  as  to  prevent  its  being  overheated  or  burnt.  In 
summer-time  it  could  be  made  the  means  for  cooling  the  house  or 
any  one  particular  room,  by  disconnecting  all  other  rooms  with 
the  air-chamber  in  the  cellar. 

The  use  of  a  fan  in  a  dwelling-house  may  at  first  appear  to  be 
complicated  ;  this  is  not  so.  A  space  6x6  feet  in  the  cellar  can 
be  set  apart  as  an  air-chamber,  in  which  to  place  a  revolving  fan 
of  three  feet  diameter  ;  the  fan  could  be  worked  by  a  water-motor, 
gas-engine,  or  any  of  the  simple  engines  which  are  used  in  work- 
ing sewing-machines.  By  connecting  the  ordinary  air-box  of  a  fur- 
nace with  the  air-chamber,  the  air  would  be  forced  out  at  all  the 
openings  with  which  the  furnace  is  connected.  All  these  prepa- 
rations have  been  made  in  a  private  house  at  Providence,  R.  I., 
although  the  fan  has  not  yet  been  inserted. 

In  a  room  where  there  is  a  great  surface  of  window-glass,  the 
sashes  should  have  double  glazing  or  the  windows  should  have 
double  sashes  ;  twenty-five  per  centum  of  heat  is  usually  lost  by 
condensation  on  the  cold  surface  of  the  windows. 

[CooUug. 

As  opposed  to  methods  of  heating,  it  is  desirable  that  some- 
thing should  be  said  here  in  relation  to  methods  of  cooling,  since 
in  nearly  every  portion  of  this  country  it  is  more  or  less  de- 
sirable to  possess  some  means  for  keeping  articles  of  food  cold 
during  hot  weather,  and  for  cooling  beverages.    Although  a  num- 
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ber  of  machines  have  been  invented,  by  vi^hich  ether  or  ammonia 
can  be  vaporized  and  thereby  produce  a  freezing  temperature, 
these  apparatuses  have  been  most  serviceable  in  the  artificial  pro- 
duction of  ice  in  tropical  climates,  in  certain  manufacturing  pro- 
cesses, and  in  restaurants  w^here  masses  of  ice  are  formed  in  the 
interior  of  water-bottles  used  on  the  table. 

In  many  hot  countries  a  very  simple  method  for  cooling  drink- 
ing-vi^ater  has  been  employed  for  centuries.  Water  is  put  into  a 
coarse  unglazed  earthen  vessel,  and  set  in  a  draught  of  air  in  the 
shade,  its  mouth  being  closed  to  keep  out  warm  air.  As  the  water 
oozes  slowly  through  the  pores  of  the  vessel,  it  is  evaporated  by  the 


Figure  170. — Vessels  of  porous  earthenware  for  cooling  water  by  evaporation. 

wind  and  cools  the  contents.  The  adjoining  figures  are  made  from 
such  vessels  now  commonly  used  in  Spain.  The  opening  to  the 
left  of  the  smaller  one  is  for  filling  the  vessel,  and  the  small  spout 
on  the  right  is  to  drink  from.  The  handle  serves  either  for  carry- 
ing it  or  for  the  attachment  of  a  cord  by  which  to  hang  it  in  a  ve- 
randa or  to  the  limb  of  a  tree. 

Sailors  sometimes  cool  their  drinking-water  by  placing  it  in  a 
clean  bottle,  corking  it  tight,  putting  it  into  a  woollen  stocking, 
which  is  then  wet  and  hung  in  the  rigging  out  of  the  sun.  As  fast 
as  the  water  evaporates  from  the  stocking  it  is  renewed,  and  after 
a  time  the  contents  of  the  bottle  will  have  become  refreshingly 
cool.  Soldiers'  canteens  are  sometimes  covered  with  a  thick  jacket 
of  felt  to  serve  a  similar  purpose. 

The  cellar  usually  found  under  most  houses,  fulfils,  in  some 
measure,  the  purpose  of  a  cooling-room  for  articles  of  food  ;  but 
when  a  furnace  is  placed  in  it  to  warm  the  house  above,  by  the 
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radiation  of  heat  the  vahie  of  the  cellar  as  a  refrigerator,  even  in 
winter,  is  quite  destroyed.  It  is  necessary  for  the  preservation  of 
food  that  the  air  about  it  should  be  dry  as  v^ell  as  cool,  and  free 
from  organic  matter  ;  but  very  many  cellars  are  damp,  the  air  in 
them  contains  effluvia  from  rotting  fruit  and  vegetables,  decom- 
posing vermin,  the  urine  and  f seces  of  the  family  cat,  rancid  grease, 
the  soap-barrel,  decaying  v^^ood,  spilled  milk  and  cider,  etc.,  etc., 
and  it  may  be  that  the  air  of  the  cellar  is  further  contaminated 
with  ground-air  from  the  neighborhood  of  an  adjoining  cesspool ; 
while  there  is  rarely  any  provision  for  the  introduction  of  fresh  air 
or  the  escape  of  that  which  is  foul. 

Another  method  sometimes  resorted  to  for  keeping  small  arti- 
cles of  food  cool  is  to  lower  them  by  means  of  a  cord  into  a  deep 
well  until  they  nearly  reach  the  water. 

In  comparatively  few  instances  do  we  find  among  farmers  and 
the  dwellers  in  villages  any  attempt  to  make  use  of  ice  or  snow 
which  has  been  stored  during  cold  weather  to  be  used  when  sum- 
mer arrives,  although  the  expense  of  securing  and  keeping  such  a 
supply  is  trifling  compared  with  the  benefit  which  results  from 
having  it.  It  is  the  want  of  a  cold  room  which  prevents  many  of 
the  persons  referred  to  from  having  fresh  meat  on  their  tables  as 
often  as  their  circumstances  would  otherwise  permit  ;  and  who- 
ever has  passed  any  time  in  a  small  country-village  has  had  occa- 
sion to  notice  the  tough  and  unsavory  quality  of  the  meats  procured 
from  the  butcher's  wagon  at  its  periodical  visit,  as  compared  with 
the  juicy  roasts,  steaks,  and  chops  to  be  had  of  a  city  butcher. 
The  secret  of  this  is  not  so  often  in  the  quality  of  the  meat  as  in 


Figure  171. — Ice  stored  in  a  mound  of  straw  and  earth. 


the  fact  that  the  country  butcher  sells  his  meat  as  soon  as  possible 
after  it  is  slaughtered— usually  on  the  following  day  ;  while  the 
city  butcher,  who  has  a  regard  for  his  reputation,  will  not  sell  his 
beef  until  it  has  been  killed  at  least  a  week.    To  accomplish  this 
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in  warm  weather  he  provides  himself  with  an  ice-room  in  which 
the  temperature  is  so  low  that  putrefaction  does  not  take  place. 

There  are  many  dishes  and  beverages  suitable  for  warm  weath- 
er for  which  a  farmer's  wife  has  the  materials  at  hand,  but  which 
require  a  low  temperature  for  their  preparation.  Perhaps  there 
is  no  time  when  ice  is  so  desirable  as  during  the  progress  of  some 
of  the  fevers  to  which  rural  districts  are  so  liable,  and  the  pos- 
session of  a  supply  may  then  become  almost  invaluable. 

Certain  things  are  requisite  in  preserving  ice  during  warm 
weatlier.  It  must  be  protected  from  air.  and  it  must  be  kept  dr}^ 
The  simplest  way  to  accomplish  these  is  to  raise  a  platform  of  earth 
above  the  level  of  the  surrounding  soil,  being  careful  that  it  slopes 
from  the  centre  to  the  edges.  On  this  place  a  layer  of  sticks  ;  on 
the  sticks  arrange  a  bed  of  straw  or  saw-dust,  and  on  this  pile  the 
ice  closely.  Cover  the  ice  with  more  saw-dust  or  straw  ;  on  this 
lay  sticks,  and  over  all  make  a  bank  of  earth  and  sow  it  with  grass, 


Figure  173.  —  A  simple  form  of  ice-house  made  of  rough  boards. 

or  cover  it  with  hay  or  straw.  A  bank  of  this  character  may  be 
made  long  and  narrow,  and  opened  from  one  end  as  fast  as  the  ice 
is  consumed.  It  is  more  customary  in  this  country  to  build  a  house 
or  shanty  with  hollow  walls  filled  with  saw-dust,  planing-mill 
shavings,  finely  chopped  straw,  chaff,  charcoal,  or  ashes.  The  fine 
coal  which  collects  in  enormous  heaps  about  coal-mines  is  said  to 
make  an  excellent  filling. 

In  choosing  a  site  for  an  ice-house,  gravelly  and  sandy  soils  are 
the  best  and  clay  is  the  worst :  a  side  hill  by  which  a  part  of  the  room 
can  be  surrounded  economizes  lumber,  furnishes  earth  for  bank- 
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ing  up  the  wall,  and  enables  the  wagon  or  sled  on  which  the  ice  is 
hauled  to  the  house  to  come  nearly  on  a  level  with  the  upper  part 
of  the  door,  and  thus  saves  labor  in  stowing.  The  floor  of  an  ice- 
house should  have  a  decided  and  even  slope  toward  one  corner, 

where  a  trapped  drain-pipe 
may  take  to  a  distance  the 
water  which  accumulates, 
or  where  a  pit  may  be 
made  large  enough  to  hold 
a  couple  of  wagon-loads  of 
stones  and  form  a  drain. 

It  is  best  to  have  the 
door  of  access  on  the  north 
side,  and  it  is  of  great  ser- 
vice to  shelter  the  house 
from  the  sun  by  means  of 
trees  and  creepers.  The 
outside  of  the  house  should 
be  whitened  with  lime- wash 
or  paint.  When  a  foot  or 
a  foot  and  a-half  in  thick- 
ness of  sawdust,  shavings, 
or  finely  chopped  straw  in- 
tervenes between  the  sides  of  the  house  and  the  ice,  an  inner 
sheathing  of  boards  is  not  essential,  but  the  filling  will  require  to 
be  well  packed  as  the  ice  is  stowed.  In  all  cases  a  covering  equally 
thick,  of  the  same  material,  should  be  spread  over  the  ice.  An 
inner  sheathing  of  boards  is  of  service  in  keeping  the  sawdust  or 
other  filling  in  its  place  while  the  ice  is  being  stored  and  also  when 
the  supply  has  been  considerably  reduced.  When  the  wall  of  an 
ice-house  is  made  of  brick  or  stone  it  should  always  have  an 
inner  sheathing  of  boards. 

The  roof  should  have  broad  eaves  to  throw  rain  away  from  the 
foundation,  and  for  a  similar  purpose  earth  should  be  banked  well 
up  about  the  walls.  A  space  should  be  left  under  the  eaves  on 
both  sides  to  admit  a  free  passage  of  air  through  the  house  ;  other- 
wise the  air,  if  confined,  becomes  warm  from  the  action  of  the  sun 
on  the  roof,  and  the  ice  will  quickly  melt. 

Unless  a  small  cold  room  is  made  in  one  corner  of  the  house, 
with  a  vestibule  and  double  or  triple  doors  to  cut  off  the  access  of 
warm  air  from  without,  it  is  better,  in  warm  weather,  to  open  the 
house  only  very  early  in  the  morning  or  toward  dark  in  the  even- 
ing, when  a  supply  of  ice  can  be  transferred  to  an  ice-box.  A 
cold  room  connected  with  an  ice-house  is  very  often  of  great  ser- 


FlGURE  173.— Plan  of  ice-house. 
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vice  in  preserving  meat,  fruit,  milk,  etc.,  and  but  little  ingenu- 
ity will  be  required  to  arrange  it  so  as  to  be  sufficiently  commodi- 
ous without  encroaching  very  considerably  upon  the  capacity  of 
the  ice-room. 

There  is  a  method  of  constructing  ice-wells,'"  as  they  are  called, 
in  places  where  a  structure  above  ground  would  be  unsightly,  or 
where  the  expense  of  a  building  is  sought  to  be  avoided.  For  the 
first  reason,  they  are  quite  commonly  found  at  sea-side  resorts. 
The  adjoining  illustration  shows  one  in  section.    A  tapering  pit 


FiGUKE  \7i. — An  ice-well. 


being  dug  and  a  drain  constructed  to  carry  water  away  from  its 
funnel-shaped  bottom,  a  sheathing  of  boards  is  put  in,  having  a 
space  of  eight  to  twelve  inches  between  it  and  the  ground.  Into 
this  space  saw-dust  is  tightly  rammed.  A  sloping  roof  is  added, 
through  the  apex  of  which  a  curb  is  so  fixed  that  the  well  can  be 
easily  filled.  After  the  ice  has  been  securely  packed,  a  trap-door 
is  put  into  place,  and  the  curb  is  packed  with  saw-dust  and  earth 
in  the  manner  shown.  The  roof  is  also  covered  with  a  layer  of 
saw-dust,  and  outside  of  this  the  earth  removed  from  the  well 
is  closely  packed  and  its  surface  sodded.  The  entrance  should  be 
closed  by  two  doors,  and,  as  an  additional  protection,  bundles  of 
straw  may  be  packed  against  the  inner  one. 

Mr.  William  Eassie,  of  England,  in  his  little  work  on  "  Healthy 
Houses,"  gives  a  number  of  illustrations  of  different  methods  for 
constructing  ice-houses  and  ice-wells,  and  appends  the  following 
practical  directions  : 
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"When  filling  the  ice -well,  stow  away  the  first  ice  of  the  season, 
taking  care  that  it  is  free  from  dirt,  and,  above  all,  from  snow. 
In  stowing  it  in  the  well,  avoid  mixing  it  with  straw,  as  this  will 
render  it  very  porous.  Choose  also  as  clear  a  day  as  possible  upon 
which  to  cart  home  the  ice  ;  and  when  dealing  with  pond-ice, 
break  up  th^  cakes  with  a  mallet  to  a  coarse  powder  and  ram  it 
well  down,  throwing  a  little  water  upon  it  occasionally  to  facilitate 
congelation.  Some  sprinkle  the  ice  with  salt  and  water,  one  pound 
of  the  former  to  one  gallon  of  the  latter,  out  of  a  watering-pot,  at 
intervals  of  two  feet  up  to  the  top,  pouring  on  an  extra  quantity 
when  the  well  is  filled  up.  This  cold-water  treatment  makes  the  ice 
so  solid  that  it  will  yield  to  a  pick-axe  only,  and  an  ice-well  should 
always  be  built  sufficiently  wide  and  shallow  to  admit  a  man  with 
such  an  instrument." 

Ice-boxes  for  constant  use  need  only  to  be  made  of  two  ordi- 
nary packing-boxes  with  their  covers,  one  box  being  sufficiently 
larger  than  the  other  to  leave  a  space  of  three  inches  between  their 
sides  in  all  directions  when  the  small  one  is  placed  inside  of  the 
large  one.  This  space  should  be  filled  with  finely  powdered  char- 
coal closely  packed.  A  tube  should  pass  downward  from  the  bot- 
tom of  the  inner  box  to  carry  off  water,  and  this  tube  should  be 
bent  up  at  its  end  so  as  to  make  a  water-valve  and  prevent  access 
of  air.  It  is  desirable,  also,  to  line  the  interior  of  the  inner  box 
with  zinc  to  prevent  its  walls  becoming  foul  and  to  enable  it  to  be 
kept  clean. 

There  are  many  localities  where  ice  does  not  form  on  most  bod- 
ies of  water,  but  nevertheless  where  there  are  frosts  during  the 
cold  season  of  the  year.  In  these  places  the  collection  of  ice  may 
be  accomplished  by  exposing  water  in  shallow  vats  protected  from 
wind  and  open  to  the  sky,  so  as  to  permit  evaporation.  On  a  clear 
night  a  coating  of  ice  will  often  form  under  these  circumstances 
if  the  water  is  kept  free  from  motion. 

To  produce  cold  with  the  aid  of  other  means  than  ice  alone,  a 
great  variety  of  compounds  may  be  employed,  and  may  serve  cer- 
tain special  purposes  or  in  emergencies.  A  number  of  these  will 
be  found  among  the  Recipes  and  Formulas  in  the  Second  Volume. 
—Ed.] 

Sunlight. 

A  vast  body  of  evidence  conclusively  estabhshes  the  inesti- 
mable value  of  this  agent  to  the  health  of  both  body  and  mind. 
Compare  the  bright,  ruddy,  happy  faces  and  buoyant  spirits  of 
those  who  reside  in  the  country  and  work  in  the  open  fields,  and 
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upon  whom  the  sun  is  generally  shining,  with  the  pale,  phlegmatic 
faces,  emaciated  and  stunted  forms  and  the  nervous  depression  of 
those  whose  vocation  in  life  deprives  them  of  the  health-giving 
and  beneficial  influence  of  light.  It  may  be  asserted  as  an  indis- 
putable fact  that  all  who  live  and  pursue  their  calling  in  situa- 
tions where  the  minimum  degree  of  light  is  permitted  to  pene- 
trate, suffer  seriously  in  bodily  and  mental  health.  Where  light 
is  not  permitted  to  penetrate,  tliere  are  found,  in  the  highest  state 
of  manifestation,  bodily  deformities,  intellectual  deterioration, 
crime,  and  disease.  ' '  Where  light  is  not  permitted  to  enter  the 
physician  will  have  to  go,"  is  the  translation  of  a  well-known 
Italian  proverb.  From  the  earliest  period  in  the  history  of  medi- 
cine solar  heat  was  considered  to  prolong  life.  "  Old  men,''  said 
Hippocrates,  "are  double  their  age  in  winter,  and  younger  in 
summer."  If  the  light  of  day  contributes  to  the  development  of 
the  human  form  and  to  the  cure  of  disease,  it  becomes  a  duty  to 
construct  our  houses  so  as  to  allow  the  life-giving  element  the 
fullest  and  freest  entrance.  A  dark  room  is  always  unhealthy ; 
want  of  light  stops  growth. 

Employment  of  Good  Mechanics. 

However  well  devised  the  plan  of  a  proposed  house  may  be, 
however  conscientiously  an  architect  may  supervise  the  work,  his 
skill  and  knowledge  will  avail  but  little  if  the  work  is  intrusted 
to  incompetent  or  unscrupulous  mechanics.  It  is  not  in  the  power 
of  the  architect  to  force  an  unskilful  mechanic  to  do  good  work, 
neither  can  his  utmost  vigilance  prevent  an  unscrupulous  man 
from  fraud  and  deception  in  places  where  it  can  readily  be  con- 
cealed. Yet  clients  often  insist  upon  employing  such  men  because 
they  have  rendered  a  low  estimate,  and  demand  of  the  architect 
to  see  to  it  that  the  ignorant  and  unprincipled  shall  do  as  well  as 
the  most  competent  and  upright  workman.  Were  this  less  fre- 
quently the  case,  we  would  hear  less  of  sewer-gas,  and  there  would 
be  less  money  paid  for  repairs. 
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DISEASE:  ITS  NATURE,  CAUSES,  AND 
MANIFESTATIONS. 


To  understand  disease,  we  must  define  health.  What  is  health  ? 
It  is  that  condition  of  a  living-  body  in  which  its  vital  energy  is  un- 
impaired, and  all  the  functions  of  every  part  are,  or  may  be,  per- 
formed in  accordance  with  the  natural  law  and  purpose  of  their 
being.  Dis-ease  (like  the  French  vialaise)  must  once  have  meant 
merely  the  state  of  being  ///  at  ea.se;  it  has  come  to  mean  more 
usually  disorder,  including  not  only  suffering,  but  disturbance,  in 
various  modes,  of  the  system. 

In  several  distinct  ways  disorder  and  disease  may  occur.  1. 
From  a  deficient  original  endoivment  of  vital  energy.  So,  some 
infants  are  still-born  (although,  of  course,  other  causes  of  still-birth 
exist),  and  others  die  as  "of  old  age,"'  i.  e.,  of  natural  decline,  a 
few  weeks,  months,  or  years,  after  birth.  2.  From  a  congenital 
(that  is,  existing  from  birth)  defect  of  development  of  some  organ 
or  organs.  Thus  cyanosis,  or  the  "blue  disease,"'  seen  in  newly 
born  infants,  results  from  an  imperfect  condition,  either  of  the 
pulmonary  artery,  going  from  the  heart  to  the  lungs,  or  of  the 
valves  of  the  heart.  Congenital  hernia,  or  rupture,  is  a  protrusion 
of  a  part  of  an  intestine,  or  of  its  thin  serous  cover,  most  often  at 
the  umbilicus  or  navel.  3.  Disturbance  of  the  action,  or  f  unction , 
of  some  organ  by  an  interfering  cause.  Examples  of  this  are 
seen  in  the  effects  of  alcohol  or  opium  upon  the  brain,  in  intoxica- 
tion or  stupor  ;  and  in  those  of  strong  coffee,  with  many  persons, 
upon  the  heart,  perceptibly  increasing  its  action,  and  producing 
"  jialpitation."  4.  Change  of  the  very  substance  or  structure  of 
an  organ  J  inducing,  of  course,  alteration  in  its  action.  Wounds, 
burns,  corrosive  poisons,  etc.,  and  also  the  continued  influence  of 
disturbances  such  as  some  of  those  above  mentioned,  will  often 
cause  '•  organic"  or  structural  changes,  in  the  heart,  lungs,  brain, 
liver,  kidneys,  etc.  Also,  organic  changes  may  be  brought  on  by 
the  continued  or  repeated  influence  of  a  "morbid  poison,"'  as,  for 
example,  malaria ;  that  is,  the  locsi  cause,  affecting  the  atmos- 
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phere,  which  gives  rise  to  ague  and  remittent  fever.  Enlarged 
spleen  and  diseased  liver  are  among  the  common  results  of  this, 
agency. 

t 

LOCAL  DISORDERS. 

The  principal  states  of  disease  to  which  particular  parts  or 
organs  of  the  body  are  subject  may  be  described  as  follows  : 


Irritation. 

Irritation  is  often  undesirably  confounded  with  stiinulation. 
An  organ  may  be  stimulated,  that  is,  excited  beyond  its  ordinary 
action,  and  yet  the  character  of  that  action  may  be  healthy,  and 
only  fatigue  may  result.  Excessive  stimulation,  especially  when 
repeated  often  and  at  short  intervals,  exhausts  and  enfeebles. 
But  irritation  is  always  morbid.  An  eye  is  irritated  when  a  grain 
of  sand,  or  an  inverted  eyelash,  gets  between  the  ball  and  the 
eyelid.  The  stomach  and  bowels  may  be  irritated  by  green  apples 
or  other  unwholesome  food.  A  mustard-plaster  applied  for  a  short 
time  may  only  stimulate  the  circulation,  making  the  surface  red 
and  warm  for  a  while.  But  if  it  be  left  on  longer,  irritation  occurs  ; 
made  known  in  this,  as  in  most  other  cases,  by  pain  and  soreness 
to  the  touch. 

Congestion. 

Congestion,  is  accumulation  of  blood  in  a  part.  During  health 
the  quantity  of  blood  passing  through  particular  organs  often  va- 
ries very  much.  The  brain  has  its  circulation  most  active  when  un- 
der emotional  or  intellectual  excitement ;  least  so  at  the  time  of  nat- 
ural sleep.  The  sexual  organs,  also,  are  liable  to  great  variations 
in  their  circulation.  Healthy  determination  of  blood  is  not  called 
congestion.  But  if,  when  stimulation  invites  a  great  deal  of  blood 
to  apart,  the  veins  are  not  allowed  [e.g.,  on  account  of  some  obstruc- 
tion) to  carry  it  off  again  with  sufficient  promptness,  an  overloading, 
engorgement,  or  congestion  results.  Sometimes  the  blood-vessels 
are  weak  and  relaxed,  so  as  to  become  stretched  with  blood  ;  and 
then  some  cause  may  occasion  a  rupture  of  a  smaller  or  larger 
artery.  Hemorrhage  from  the  lungs  may  thus  occur  ;  or  rupture 
of  a  blood-vessel  or  vessels  within  the  brain,  with  consequent  effu- 
sion of  blood,  constituting  apoplexy. 
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Inflammation. 

Redness,  heat,  sicelli)irj,  and  paiu,  are  the  familiar  signs  by 
which  every  one  knows  a  part  to  be  inflamed.  No  one  of  these 
indications  will  alone  suffice.  A  part  may  be  reddened  by  a  mod- 
erate and  temporary  stimulation  ;  as  when  a  part  of  the  skin  is 
briskly  rubbed  for  a  few  minutes.  Warmth,  or  even  decided  heat 
of  a  part,  may  be  innocently  produced  in  the  same  way  ;  or  it  may 
occur  all  over  the  body  as  a  symptom  of  fever  without  any  local 
inflammation.  Swelling  may  ensue  from  watery  effusion,  i.e., 
dropsy,  local  or  general.  Pain  may  be  neuralgic,  that  is,  affecting 
a  nerve  or  nerve-centre,  in  the  absence  of  inflammatory  action. 

The  redness  of  an  inflamed  part  results  from  an  excess  of  blood 
in  and  around  it.  Heat  is  increased  by  the  same  cause,  but  is  prob- 
ably also  added  to  by  the  change  going  on  (oxidation,  analogous  to 
combustion)  at  the  centre  of  the  inflammation.  At  that  centre 
nutrition  (healthy  formation  and  repair)  is  arrested.  Stoppage  of 
the  ordinary  movement  of  blood  through  the  smallest  (capillary) 
blood-vessels  takes  place,  and,  under  what  is  called  reflex  nervous 
influence,  an  excitement  of  the  surrounding  circulation  follows  ; 
with  throbbing  vessels,  beating,  as  it  were,  upon  and  towards  the 
obstructed  part.  Thence  comes  the  swelling ;  consisting  of  en- 
lai'ged  blood-vessels  and  fluid,  the  watery  portion  (serum)  of  the 
blood  escaping  under  pressure  from  the  vessels  into  the  substance 
of  the  part  inflamed.  The  pressure  has  also,  no  doubt,  much  to  do 
with  the  production  of  pain. 

The  damage  done  by  inflammation  depends  upon  its  violence 
and  duration,  and  upon  the  character  of  the  organ  involved.  An 
acute  attack  of  inflammation  may  pass  away  after  a  few  days 
of  pain,  soreness,  etc.  ;  or  it  may  have  matter  forming  (suppura- 
tion) ;  or  the  changes  may  be  so  serious  as  to  destroy  the  texture 
of  the  part  affected. 

Acute  inflammation  may  terminate,  1,  in  resolution ;  that 
is,  in  early  and  complete  recovery  ;  2,  in  effusion  of  serum  or 
lymph,  as  is  seen  in  a  blister  under  the  raised  outer  skin  or  cuticle  ; 
or,  much  more  seriously,  in  the  watery  accumulation  in  the  chest 
in  severe  pleurisy  ;  3,  in  suppuration,  i.e.,  the  formation  of  pus  or 
matter,  as  in  an  abscess,  or  a  common  boil ;  4,  in  mortification, 
or  the  death  of  the  part,  which  only  occurs  from  the  most  intense 
inflammation  ;  and  indeed  very  rarely  except  when  there  is  a 
predisposition  to  it  from  lowness  of  vitality  in  the  system. 

Much  more  would  have  to  be  said  in  a  technical  work  concern- 
ing these  results  of  inflammation  ;  but  it  may  further  be  added,  that 
Vol..  I.— 19 
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effused  lymph  often  produces  adhesions,  enlargement,  hardening, 
etc.,  of  parts,  in  some  instances  only  made  known  by  examination 
of  the  body  after  death.  By  means  now  well  known,  however,  a 
skilful  physician  will  in  many  instances  be  able  to  detect  the  signs 
of  such  changes  during  life.  Specific  inflammations,  as  those  of 
gout,  rheumatism,  syphilis,  diphtheria,  small-pox,  etc.,  are  at- 
tended by  peculiarities  belonging  to  the  history  of  the  diseases 
respectively  thus  named. 

Chronic  inflammation  is  a  designation  applied  to  a  state  of 
things  in  which  redness,  heat,  swelling,  and  pain  (or  soreness)  per- 
sist for  a  long  time,  without  that  escape  of  lymph  from  the  blood- 
vessels which  characterizes  attacks  of  acute  inflammation.  The 
most  easily  observed  instance  of  this  is  in  the  eyes  ;  which,  not 
unfrequently,  exhibit  a  distressing  and  rather  obstinate  "chronic 
inflammation,"  especially  involving  the  outer  coat  (conjunctiva) 
of  the  eyeball,  and  the  inner  and  outer  portions  of  the  lids.  Chron- 
ic inflammation  of  the  stomach  (gastritis)  is  made  known  by  indi- 
gestion, attended  by  pain  and  tenderness  on  pressure  over  the 
stomach  ;  the  latter  symptom  being  generally  absent  in  ordinary 
dyspepsia. 

Hypertrophy. 

Enlargement  of  various  organs  of  the  body  may  occur,  espe- 
cially in  two  ways  :  over-growth,  and  dilatation,  or  stretching  and 
thinning.  The  heart  best  of  all  exemplifies  these  changes.  Some- 
times it  grows  like  any  other  muscle,  thicker  as  well  as  stronger, 
from  unusual  work  ;  as  when  an  obstruction  of  one  of  the  heart- 
valves  calls  for  extra  labor  in  the  contractile  walls,  to  force  the 
blood  on  in  its  circulation.  Other  instances  there  are,  in  which, 
under  similar  circumstances,  instead  of  growing  thicker,  the  heart 
dilates,  becoming  thin  and  weak  in  its  action. 

True  enlargement  may  take  place  in  other  parts  of  the  body, 
with  or  without  growth  of  their  natural  tissue  or  substance,  which 
may  be  substituted  by  an  inferior  kind  of  material.  An  enlarged 
liver  or  kidney  is  almost  sure  not  to  be  composed  of  entirely  heal- 
thy liver  or  kidney  substance. 

Atrophy. 

This  is  the  very  reverse  of  hypertrophy.  Old  age  presents  it  in 
many  cases  as  a  general  body-change  ;  indeed  this  is  the  most 
simple  and  natural  effect  of  advanced  age.  The  fat  is  first  ab- 
sorbed and  removed  ;  then  the  muscles  shrink  away  ;  other  organs 
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follow,  the  softer  first,  including  the  brain  ;  until  at  last,  with  the 
universal  drying  up,  life  goes  out. 

Atony  is  a  term  much  less  used,  indicating  relaxation  and  weak- 
ness of  a  part,  without  diminution  or  essential  alteration  of  its 
substance  ;  in  other  words,  loss  of  tone.  In  dyspepsia  this  is  the 
condition  of  the  stomach,  which  may  be  palliated,  if  not  relieved, 
by  vegetable  bitters  and  other  tonic  medicines. 

Degeneration. 

By  this  we  mean  a  lowering  in  the  character  of  the  substance 
of  an  organ,  under  impaired  nutrition,  so  that  it  is  not  capable  of 
doing  its  proper  part  in  the  system.  Here,  again,  we  find  the  best 
example  in  the  heart,  in  "fatty  degeneration "  of  its  muscular 
structure.  For  many  of  the  fibres  of  muscle,  lines  of  fat  are  sub- 
stituted ;  of  course  weakening  the  heart  in  its  action  and  rendering 
it  liable  to  sudden  and  fatal  failure,  or  rupture  from  exertion. 

Degeneration  of  the  arteries  may  occur  in  different  parts  of 
the  body  ;  in  the  brain,  for  instance,  predisposing  to  apoplexy. 
All  degenerative  changes  are  most  common  in  old  age  ;  but  they 
are  not  peculiar  to  it.  Depression  of  vitality  at  any  period  of  life 
may  induce  them.  Sometimes  organs,  while  undergoing  degenera- 
tion, harden,  from  the  nature  of  the  deposit  of  altered  tissue;  in 
other  instances,  softening  takes  place.  Brain  substance  may  un- 
dergo either  or,  successively,  both  of  these  changes. 

Effusion,  or  Dropsy. 

We  have  alluded  already  to  a  blister,  as  affording  the  simplest 
case  of  inflammatory  effusion  of  fluid  having  escaped  from  the  blood 
through  the  walls  of  the  vessels  in  the  skin.  Pleurisy,  i.e.,  inflam- 
mation of  the  pleural  membrane  which  wraps  the  lungs  and  lines 
the  cavity  of  the  chest,  is,  in  severe  cases,  attended  by  a  similar 
effusion,  sometimes  large  in  amount.  A  denser  and  much  less 
abundant  effusion  of  "  coagulable  lymph  "  occurs  in  many  cases 
of  pleurisy  ;  inducing  portions  of  the  pleura  to  adhere  together. 
This,  when  an  effort  is  made  to  expand  the  lungs  in  breathing,  is 
a  cause  of  the  acute  "  stitches"  of  pain  in  the  side  which  charac- 
terize this  disorder. 

Intlammation  of  the  membranes  of  the  brain  may,  likewise, 
result  in  a  dense,  plastic  "  exudation,"  or  effusion,  sometimes 
causing  the  two  hemispheres  of  the  brain  to  adhere  at  their  base  ; 
or,  either  instead  of  or  together  with  this,  a  serous  or  watery  effu- 
sion and  accumulation  may  take  place.    Also,  the  same  things 
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exactly  may  happen  in  the  ahdomen  in  peritonitis  ;  i.e.,  inflamma- 
tion of  tlie  peritoneum,  the  thin,  delicate  membrane  which  lines 
the  abdominal  cavity  and  wraps  in  its  folds  all  of  the  organs  con- 
tained therein. 

Sometimes  the  fluid,  thin  and  transparent  at  first,  becomes, 
either  gradually  or  quite  rapidly  (mostly  the  former),  changed  to 
pus,  which  is  a  yellow  fluid,  seen  by  aid  of  the  microscope  to  con- 
sist, chiefly,  of  minute  roundish  particles,  called  pus-cells.  This 
indicates  a  much  more  serious  state  of  things  than  when  the  ef- 
fused liquid  is  watery  in  character  ;  and  the  removal  of  the  pus,  by 
either  a  spontaneous  or  an  artificial  opening,  becomes  then  of  great 
importance. 

Other  causes,  however,  of  watery  effusion  often  exist,  besides 
inflammation.  Dropsy  may  be  either  general  (anasarca)  or  local. 
The  latter,  when  occurring  in  the  areolar  (cellular)  tissue  under 
the  skin,  or,  in  one  of  the  mucous  membranes  (as  that  of  the  lar- 
ynx or  upper  windpipe)  is  usually  called  cedema.  Air  accumu- 
lating under  the  skin,  or  in  any  porous  organ  or  tissue,  and  pro- 
ducing distention,  constitutes  emphysema.  Local  dropsy  is  named 
according  to  the  part  of  the  body  affected.  Hydrothorax  is  dropsy 
of  the  chest ;  hydrocephalus,  that  of  the  head ;  ascites  is  abdom- 
inal dropsy,  etc. 

General  dropsy  may  be  brought  on  by  sudden  suppression,  or 
great  diminution,  of  the  flow  of  perspiration,  and  of  urine  ;  as  by 
exposure  to  cold  and  wet.  The  large  amount  of  water,  whose  nat- 
ural and  needful  escape  from  the  body  by  the  skin  and  kidneys  is 
thus  prevented,  distends  the  blood-vessels,  and  oozes  or  transudes 
through  their  coats,  either  under  the  skin  or  into  internal  cav- 
ities, or  both  at  once.  When  the  heart,  liver,  or  kidneys  have 
been  for  some  time  the  seat  of  disease,  the  circulation  of  the  blood 
may  come  to  be  so  obstructed,  that  its  watery  portion  (serum)  is 
expressed,  as  it  were,  making  dropsical  accumulations.  ISTot  only 
slow  or  chronic  disease  of  one  of  the  great  organs  mentioned  may 
have  such  an  effect,  but  an  acute  disorder,  e.g.,  scarlet  fever,  by 
acting  injuriously  upon  the  kidneys,  may  induce  serious  and  even 
fatal  dropsy.    [See,  also.  Volume  II.] 

Mortifie  ation — Gangrene . 

Death  of  a  part  of  the  body  is  designated  by  the  above  terms> 
which  are  synonymous.  Sloughing  is  another  word  of  similar 
meaning.  A  crushed  or  frozen  foot  or  hand,  arm  or  leg,  may  mor- 
tify. Gangrene  of  a  lung  occasionally  results  from  a  low  form  of 
pulmonary  inflammation.     Mouth-gangrene,  in  debilitated  chil- 
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dren,  is  more  rarely  met  with.  In  old  persons,  "senile  gangrene" 
may  occur  in  one  or  both  feet,  without  any  injury  to  produce  it. 
Obstruction  of  an  artery,  as  by  a  clot  (embolism),  may  bring  on 
mortification  at  any  time  of  life.  The  tearing  of  an  artery  at  the 
same  time  with  the  fracture  of  a  bone,  by  a  gunshot  or  other 
wound,  endangers  the  same  consequence. 

Hospital  (jcuujrene  is  met  with  in  surgical  hospitals  whose  at- 
mosphere is  close  and  j^olluted  ;  where  Avounds  and  parts  operated 
upon,  as  amputated  limbs,  instead  of  healing  slough,  and  a  state 
of  depression  ensues  which  is  usually  fatal.  Pyceniia,  which  fre- 
quently accompanies  gangrene,  means,  literally,  "  purulent  blood," 
or  blood  containing  pus.  It  is  a  constitutional  affection,  attended 
by  general  prostration,  low  fever,  and  the  formation  of  pus-de- 
posits in  different  organs  or  portions  of  the  body. 


Morbid  Growths. 

For  a  full  account  of  these,  reference  must  be  made  to  works  on 
Surgery  and  Pathology.  For  our  present  purpose  the  most  im- 
portant statement  is  in  regard  to  the  difference  between  innocent 
or  benign,  and  malignant  tumors.  Fibrous  and  fatty  growths  be- 
long under  the  former  head  ;  although,  in  some  localities,  the  in- 
convenience and  suffering  produced  (as  in  cases  of  fibrous  tumors 
of  the  womb),  may  be  such  that  the  term  innocent  is  hardly  de- 
scriptive, and  is  applied  only  as  a  measure  of  comparison.  Cancer 
is  a  name  generally  suitable  for  malignant  growths  ;  which,  al- 
though varying  much  in  character,  agree  in  their  common  ten- 
dency to  indefinite  extension  and  destructive  changes,  involving 
neighboi'ing  tissues  in  their  own  morbid  condition  and.  at  last,  de- 
stroying life.  Even  if  removed  by  a  surgical  operation,  a  truly 
malignant  tumor,  a  cancer,  will  more  often  than  not  (unless  very 
early  removed)  again  commence  to  grow  at  the  same  spot ;  or 
some  internal  organ  will  take  on  the  same  sort  of  action,  and  a 
cancer  of  the  lungs,  liver,  or  brain,  etc.,  will  follow.  [See,  also, 
Volume  II.] 

Among  comparatively  innocent  growths,  besides  fatty  and 
fibrous  tumors,  may  be  named  exostosis,  or  enlargement  of  bone  : 
and  vascular  gi'owths,  often  called  moles,  such  as  those  upon  the 
head,  with  which  some  infants  are  born.  Also,  every  one  is  fa- 
miliar with  warts,  which  exhibit  over-growth,  with  alteration  of 
the  outer  and  middle  layers  of  the  skin  ;  as  well  as  corns  and 
bunions,  in  which  the  cuticle  or  outer  skin  is  excessively  devel- 
oped, with  or  without  inflammation  of  the  parts  beneath  it. 
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GENERAL  DISORDERS  OP  THE  SYSTEM. 
Fever. 

Heat  is,  in  all  languages,  the  essential  meaning  of  the  word 
corresponding  with  our  term  fever  ;  and  unnatural  heat  of  the  sur- 
face of  the  body  is  the  most  characteristic  symptom  of  the  condi- 
tion so  named.  With  this  symptom,  however,  we  have  also  in 
fever  general  weakness,  dryness  of  the  skin,  scantiness  of  urine 
and  of  discharge  from  the  bowels,  thirst,  rapidity  of  pulse,  and, 
generally,  headache  ;  sometimes  delirium  or  stupor. 

Fever  is  not  a  disease,  but  a  condition  or  a  combination  of 
symptoms.  It  is  very  often,  but  not  always,  preceded  by  a  cold 
stage  or  chill.  In  this,  there  is  a  sense  of  weakness,  mostly  of 
general  discomfort,  with  pallor  of  countenance,  deepening  some- 
times into  blueness  of  the  lips,  as  well  as  of  the  hands  ;  coldness 
of  the  hands,  feet,  lips,  and  nose,  with  a  more  or  less  shrunken  ap- 
pearance of  the  face  and  of  the  skin  over  the  body  ;  often  vv^ith 
pains  in  the  back  and  lower  limbs,  and  not  unfrequently  vomiting. 
In  the  marked  chill  of  ague  or  intermittent  fever,  rigors,  or  trem- 
ors of  the  whole  body,  and  chattering  of  the  teeth,  are  common. 
The  worst  form  of  chill  is  that  of  "  congestive,"  or  pernicious  in- 
termittent ;  seldom  met  with  in  the  Northern  United  States,  but 
not  rare  in  the  South.  The  prostration  and  coldness  in  this  affec- 
tion exhibit  a  resemblance  to  the  collajjse  of  epidemic  cholera,  in 
which  the  skin  is  cold  and  blue,  the  pulse  almost  absent,  breath- 
ing difficult,  and  the  patient  is  prostrate  to  the  last  degree. 

The  condition  of  fever  may  be  attendant  upon  many  different 
kinds  of  disorder.  Intermittent  is  closely  allied  to  remittent  fever; 
only  in  the  latter  the  heat,  rapidity  of  pulse,  etc. ,  do  not  entirely 
go  off  or  intermit,  but  merely  remit  or  lessen  considerably  ;  and 
then  an  exacerbation  or  return  of  the  violent  febrile  symptoms 
occurs.  With  intermittent  (ague),  a  cold,  hot  and  sweating  stage 
make  a  paroxysm  ;  and  this  may  recur  every  day  {quotidian), 
every  other  day  (tertian),  or  every  fourth  day  {quartan)  ;  or,  even, 
at  the  end  of  each  week  or  two  weeks.  In  remittent  fever,  a  re- 
mission usually  occurs  every  day.  Periodicity  is  the  special  char- 
acteristic of  these  disorders,  both  of  which  are  included  under  the 
designation  "  malarial  (also  autumnal)  fever,"  being  referred  to 
the  same  local  and  seasonal  cause. 

Again,  when  any  important  organ  of  the  body,  as  the  lung, 
brain,  bowel,  etc.,  is  acutely  inflamed,  fever  accompanies,  or  re- 
sults from,  the  general  disturbance  produced  by  the  local  disorder. 


disease:  its  natuui;,  causes,  and  manifestations,  295 

Pneumonia  is  a  febrile  attack  of  inflammation  of  one  or  both 
lungs  ;  pleurisy  also,  and  pericarditis  (inflammation  of  the  outer 
covering  of  the  heart),  and  meningitis  (inflammation  of  the  mem- 
branes of  the  brain),  as  well  as  inflammation  of  the  bowels  (enter- 
itis), are  all  commonly  attended  by  considerable,  often  by  violent 
fever. 

Typhus  and  typhoid  fevers  are  two  forms  or  varieties  of  con- 
tinued (as  distinguished  from  remittent  and  intermittent)  fever. 
Slowness  of  progress,  great  debility,  and  tendency  to  stupor,  are 
common  to  them  both.  Differences  exist,  however,  sufficient  to 
mark  them  as  distinct  diseases.  Yellow  fever,  relapsing  fever,  and 
spotted  (or  cerebro-spinal)  fever  are  specific  febrile  disorders,  each 
having  its  characteristic  features  and  history  ;  and  the  same  is 
true  of  scarlet  fever  (scarlatina),  as  one  of  the  "  exanthemata  "  or 
eruptive  fevers  ;  to  which  list  belong  also  measles  and  small-pox. 

Depression,  Exhaustion,  Prostration,  etc. 

Weakness,  of  various  kinds,  is  so  frequent  a  condition,  that 
some  have  imagined  it  to  be  almost  the  whole  essence  of  disease  ; 
the  only  difference  being  as  to  the  part  or  parts  of  the  body  suffer- 
ing debility.  It  is  the  most  general  fact,  common  to  all  disorders, 
that  weakness  of  the  whole  body  or  of  one  or  more  of  its  organs, 
exists  either  as  a  cause  or  as  an  effect.  It  is  an  important  truth, 
however,  that  debility  is  not  the  whole  of  either  local  or  general 
diseases.  For  instance,  in  small-pox.  a  special  poison  or  conta- 
gion is  the  direct  causative  agent  :  in  yellow  fever,  a  local  morbid 
infection  ;  in  acute  indigestion,  irritation  from  some  unwholesome 
food,  etc.,  etc. 

There  are  different  kinds  as  well  as  degrees,  of  weakness.  Of 
these,  the  simplest  is  exhaustion,  from  excessive  or  too  long,  con- 
tinued labor,  extreme  mental  excitement,  or  loss  of  sleep.  Closely 
allied  to  this  {^prostration,  such  as  follows  copious  loss  of  blood, 
or  very  severe  diarrhoea  or  cholera  morbus,  or  the  continuance  of 
any  serious  attack  of  disease.  Depression  may  attend  a  shock  to 
the  system,  as  from  a  severe  wound  in  battle,  a  railroad  accident, 
an  extended  burn  or  scald,  or  a  sudden  alarm  or  very  painful  men- 
tal impression.  [See  also  Chapter  on  Accidents  and  Emergencies.  ] 
Some  morbid  poisons  depress  the  vital  energy  greatly  ;  as  e.  g. , 
that  which  produces  the  collapse  of  malignant  cholera,  or  that 
which  causes  the  cold  stage  of  intermittent  fever.  Oppression  is 
a  term  which  more  fittingly  applies  to  the  debility  of  moderate 
affections  of  analogous  kinds  ;  as,  the  first  stage  of  a  severe  cold, 
or  that  of  measles,  scarlet  fever,  or  small-pox.    In  typhus  and 
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typhoid  fevers,  as  well  as  in  yellow  and  relapsing  fevers,  the  early 
stages  exhibit  rather  depression  than  oppression  ;  later,  prostra- 
tion or  exhaustion  comes  on.  But  it  is  of  great  consequence  as 
to  the  treatment  of  conditions  of  weakness,  to  observe  that  what 
we  have  called  oppression  is,  very  often,  a  kind  of  counterfeit,  or 
at  any  rate  transitory,  debility  ;  requiring  relief  of  certain  organs 
and  functions  (as  by  purgative  medicines,  increase  of  perspiration, 
urination,  etc.),  and  not  demanding  support  by  stimulation. 

Another  case  of  obvious  weakness  is  that  brought  on  by  any 
agency  which  overpowers  the  brain  ;  as  in  the  drunken  state, 
opium  poisoning,  etc.  In  this  condition  of  things,  to  rid  the  sys- 
tem of  the  injurious  agent,  or  to  keei3  the  patient  alive  long  enough 
for  the  natural  functions  to  throw  it  off,  is  clearly  Avhat  is  wanting. 
Such  is  a  very  different  kind  of  debility  from  that  met  with  in  per- 
sons exhausted  by  loss  of  blood,  or  by  three  or  four  weeks'  continu- 
ance of  typhoid  fever,  or  by  pulmonary  consumption.  These  last 
states  require  support  by  concentrated  food,  and,  often,  careful 
and  judiciously  limited  stimulation. 


Anaemia. 

By  this  term  physicians  are  accustomed  to  designate  poverfij  o  f 
blood.  It  is  known  that  human  blood  (as  seen  under  the  micro- 
scope) consists  of  a  fluid  and  corpuscles,  the  latter  being  very  mi- 
nute and  numerous  particles,  whose  uses  are  very  important  to 
the  system.  The  red  corpuscles,  which  give  color  to  the  blood, 
contain  iron.  If  their  number  comes  to  be  deficient,  or  their  con- 
dition unhealthy,  pallor,  weakness,  and  "  nervousness  "  or  nervous 
irritability,  and  often  neuralgic  pains,  result.  In  women,  derange- 
ment of  the  menstrual  function  often  attends  the  anaemic  state  ; 
sometimes  amenorrha'a  (arrest  or  postponement  of  menstruation), 
and  in  other  cases  the  reverse,  menorrhagict,  excessive  or  too  fre- 
quent menstrual  discharges. 


Leukaemia. 

Leukcemia,  or  leucocytheemia  is  a  much  less  common  affection^ 
in  which,  with  or  without  an  absolute  deficiency  of  the  red  cor- 
puscles of  the  blood,  the  white  or  colorless  corpuscles  are  in  excess. 
Here,  also,  along  with  other  symptoms  not  needful  to  be  here  re- 
counted, debility  is  usual,  as  well  as  pallor  of  the  countenance  and 
general  surface  of  the  body. 
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Plethora. 

Here  we  liave  the  contrary  of  an?emia  ;  the  blood  contahis  an 
excess  of  red  corpuscles  ;  it  is  over-stimulating  in  quality,  and  the 
system  exhibits  signs  of  repletion.  The  face  is  red,  the  vessels  of 
the  surface  being  full  and  enlarged.  Hemorrhage  from  the  nose, 
or  even  from  the  lungs,  is  not  uncommon,  and  may  relieve  the 
condition  present ;  which  is  otherwise  liable  to  the  occurrence  of 
acute  congestion  or  inflammation  of  the  brain,  lungs,  or  liver, 
under  any  exciting  causation.  Plethora  is  most  frequent  during 
youth  or  early  middle  life  ;  but  it  is  most  dangerous  in  old  persons, 
because  of  the  predisposition  of  the  latter  to  hemorrhage  upon  or 
within  the  brain,  causing  apoplexy. 

Cachexia. 

Bad  constitutional  habit  is  the  meaning  of  this  term.  Ancemia 
and  leukminia,  and  even  plethora,  already  spoken  of,  might  come 
under  this  designation.  But  it  is  more  usual  to  apply  it  to  still 
more  perverted  conditions  or  tendencies  of  the  system  ;  especially 
those  involving  the  processes  and  organs  of  nutrition,  2. e.,  blood- 
supply,  tissue-formation,  and  repair. 

Scrofula  is  one  form  of  cachexia.  An  old  name  for  it  is  "king's 
evil,"  it  having  been,  until  as  late  a  period  as  the  time  of  Charles  I. 
of  England,  a  popular  belief  that  the  touch  of  a  royal  hand  would 
cure  it.  Swellings  of  the  glands  of  the  neck,  etc.,  these  glands 
often  softening  slowly  and  discharging  a  cheese-like  material ; 
chronic  inflammations  of  the  eye,  nose,  and  ear ;  slow  inflammatory 
affections  of  the  bones  or  joints  ;  also,  slowly  progressing  and 
wasting  disorders  of  the  lungs,  bowels,  and  brain  ;  all  of  these 
have  been  generally  classed  as  scrofulous  affections.  [See,  also 
Volume  II.] 

Closely  allied  to,  if  not  identical  with  scrofula,  is  tubercular 
disease,  or  tuberculosis.  Best  studied  in  the  lungs,  tubercles  are 
small  masses  of  morbid  material,  taking  the  place  of  healthy  tissue, 
described  generally  as  being  gray,  semi-transparent,  or  yellow, 
hard  or  soft,  mostly  varying  from  the  size  of  the  head  of  a  pin  to 
that  of  a  pea,  but  occasionally  still  larger. 

A  mass  of  tubercles  deposited  in  a  lung,  and  softening,  will 
leave  a  cavity  (vouiica)  sometimes  of  considerable  size.  In  other 
cases  one  or  both  lungs  may  be  gradually  almost  transmuted  into 
tuberculous  material  (tuberculous  infiltration),  of  course  obstruct- 
ing, and  at  last  putting  an  end  to,  the  patient's  capacity  of 
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breathing.  Hectic  fever,  night  sweats,  emaciation  and  debihty, 
as  well  as  frequent  and  distressing  cough,  with  copious  expectora- 
tion, attend  such  a  state  of  things.  [See  also  page  310,  and 
Volume  II.,  Chapter  on  Diseases  of  the  Respiratory  Organs.] 

Scurvy. — Scorbutus  is  the  technical  name  for  this  long  known 
affection,  once  more  frequently  met  with  than  now.  Before  its 
causes  and  proper  means  of  prevention  were  understood,  men  at 
sea  on  long  voyages,  armies,  explorers  in  foreign  countries,  and 
travellers  or  sojourners  in  cold  climates,  were  very  often  subject  to 
it.  Captain  Cook,  the  great  navigator,  is  credited  with  discover- 
ing that  the  principal  cause  of  scurvy  is  deprivation,  for  long 
periods,  of  fresh  vegetable  food. 

Chlorosis,  or  ' 'Green  sickness,'''  on  account  of  the  peculiar  sallow- 
ness  connected  with  it,  is  a  popular  name  for  a  disease  which  is 
met  with  almost  exclusively  in  young  women.  It  is  not  a  common 
affection.  Nearly  always  it  occurs  in  those  who  are  ancemic,  and 
suppression  or  irregularity  of  the  monthly  courses  is  present  in 
many  cases. 

Goitre  and  Cretinism. — The  former  is  enlargement  of  the 
thyroid  gland,  which  is  naturally  small  and  thin,  situated  upon  the 
lower  front  portion  of  the  throat.  This  enlargement  may  occasion- 
ally take  place  without  any  marked  constitutional  defect.  But,  in 
certain  mountainous  regions,  families  residing  in  narrow  valleys, 
among  the  Alps,  Himalayas,  and  Andes,  to  a  less  extent  also  in 
the  Green  Mountain  region  of  Vermont,  are  especially  subject  to 
goitre  {hronchocele) ,  the  size  of  the  gland  sometimes  becoming 
enoi'mous.  With  this,  in  Switzerland,  there  is  often  associated  a 
tendency  during  childhood  to  stunted  growth  and  imperfect  de- 
velopment of  the  brain,  with  idiocy  or  cretinism  as  a  result.  Often 
those  removed,  when  young,  from  their  unhealthy  homes  to  high, 
sunny,  and  airy  localities,  have,  in  a  few  months,  been  cured  of 
their  goitre,  and  otherwise  much  improved  in  health.  [See  also 
Volume  II.] 

Rickets. — We  know  a  "  rickety"  child  by  the  generally  imper- 
fect development  of  its  locomotor  apparatus,  i.  e.,  the  bones  and 
muscles.  In  bad  cases  the  spine  becomes  curved,  the  limbs  are 
out  of  shape,  the  bones  are  easily  broken,  and  the  teeth  come 
through  the  gums  late,  or  decay  prematurely.  Depending  chiefly 
upon  deficiency  or  unwholesomeness  of  food,  this  morbid  habit  of 
system  is  much  more  frequent  among  the  poorer  classes  in  the 
great  cities  of  Europe  than  in  those  of  America.  [See  Vol.  II. 
for  further  description.] 

Syphilis. — Elsewhere  in  this  work  the  reader  will  find  syphilis 
considered.   Here  it  is  important  merely  to  note  some  facts  regard- 
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mor  it  as  a  cacliexia.  Tliis  term  is  applicable  not  to  primary  or 
local,  but  only  to  constitutional  or  secondary  and  tertiary  syphilis. 

Constitutional  syphilis  follows  the  primary,  the  latter  being- 
generally  incurred  through  the  contagion  of  impure  sexual  inter- 
course. Hereditary  transmission  of  constitutional  syphilis  is  a 
marked  fact  of  great  consequence.  When  inherited,  the  symptoms 
are  essentially  of  the  same  character  as  when  following  the  original 
primary  disease.  Secondary  syphilis  is  the  name  commonly  given 
to  the  disease,  so  long  as  the  parts  affected  are  the  mucous  mem- 
brane, skin,  hair,  and  iris  (surrounding  the  pupil  of  the  eye). 
Tertiary  syphilis  is  the  series  of  somewhat  later  affections  of  the 
bones,  testicle,  womb,  liver,  brain,  or  other  internal  organs.  Cop- 
per-colored eruptions  upon  the  skin,  ulcerations  of  the  throat,  and 
nodes  or  hard  round  swellings  upon  the  bones,  are  the  most  fam- 
iliar manifestations  of  the  syphilitic  cachexia. 

Toxaemia :  Blood-Poisoning. 

So  necessary  is  the  blood  to  all  the  processes  of  life  and  to  the 
functions  of  living  organs,  that  its  alterations,  unless  very  slight 
and  transient,  must  affect  the  condition  and  action  of  the  whole 
body.  By  its  constant  interchange  of  material,  also,  with  all  the 
organs,  the  blood  is  subject  to  the  influence  of  their  disorders.  If, 
for  instance,  perspiration  is  suppressed,  the  blood  continues  to  be 
loaded  with  matters  which  the  skin  should  have  excreted,  i.  e.,  re- 
moved and  carried  out  of  the  body.  The  kidneys  may,  and  very 
frequently  do,  act  vicariously  for  the  skin.  But  the  disturbing 
cause  (e.  g.,  exposure  to  cold  and  wet)  may  at  the  same  time  af- 
fect both  the  kidneys  and  the  skin,  and  then  the  blood  must  be- 
come contaminated.  Ingredients,  which  normally  pass  out  with 
the  urine,  remaining  in  the  blood,  a  morbid  condition  called  urce- 
mia  is  produced.  When  this  reaches  its  worst  degree,  the  brain 
and  other  organs  are  dangerously,  at  last  fatally,  oppressed. 
Stupor  and  convulsions  are  among  the  symptoms  which  manifest 
this  kind  of  blood-poisoning. 

Constipation  of  the  bowels,  continued  for  some  time,  brings  on 
contamination  of  the  blood  by  re-absorption  from  the  lower  intes- 
tine, through  its  blood-vessels,  of  material  already  excreted  by  the 
intestinal  glands.  Also,  these  glands  may  fail  to  do  their  proper 
work  of  eliminating  from  the  blood  its  putrescent  waste-sub- 
stances. 

Cholcemia,  or  cholesteroetnia,  are  terms  applied  to  blood-con- 
tamination due  to  insufficient  action  of  the  liver,  a  part  of  whose 
use  in  the  body  is  to  secrete  daily  from  the  blood,  a  material 
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which,  by  the  minute  liver  cells,  is  converted  into  bile  ;  the  latter 
being  either  passed  directly  into  the  small  intestine,  or  accumu- 
lated for  a  time  in  the  gall-bladder. 

But  there  are  other  ways  of  blood-poisoning.  After  child-birth 
if  a  portion  of  the  placenta  (after-birth)  remains  attached  to  the 
interior  of  the  womb,  and  thei'e  undergoes  decomposition,  unless 
measures  of  purification  are  used,  putrescent  matter  may  be  ab- 
sorbed into  the  blood,  beptcemia,  or  septiccBinia,  are  names  given 
to  such  a  result.  Pyaemia  is  the  designation  often  loosely  applied 
to  the  same  condition  of  things  ;  but,  strictly  speaking,  pycem  ia 
means  piindent  blood  ;  pus  being  absorbed  and  carried  by  the 
veins,  so  as  to  be  deposited  in  various  parts,  as  the  lungs,  the  tis- 
sue under  the  skin,  the  joints,  etc.  A  low  form  of  fever,  with  de- 
bility, frequently  fatal,  accompanies  the  pytemic  and  septsemic 
states. 

Toxcemia  is,  furthermore,  an  appropriate  term  for  the  primary 
and  most  essential  condition  in  many  diseases,  often  called  zymotic 
disorders  (from  zumoo,  Greek,  to  ferment)  ;  on  account  of  a  cer- 
tain analogy  in  their  causation  to  that  of  the  fermentation  of 
vegetable  juices.  Under  this  head  come  all  contagious  and  lo- 
cally infectious  disorders,  as  small-pox,  measles,  scarlet  fever, 
whooping-cough,  yellow  fever,  cholera,  intermittent  and  remittent 
fevers,  diphtheria,  etc.  All  of  these  are  undoubtedly  due  to  the 
introduction  into  the  body  of  something  from  tvithout.  What  that 
something  is,  in  a  few  instances,  notably  that  of  small-pox  and  the 
vaccine  disease  (purposely  produced  in  vaccination  to  preyen^ 
small-pox),  we  know,  by  positive  observation.  It  is  a  virus  or 
contagious  material,  of  recognizable  properties.  In  other  instan- 
ces, as  those  of  measles  and  scarlet  fever,  the  analogy  of  small- 
pox gives  satisfactory  reason  for  believing  that  the  cause,  al- 
though not  demonstrated,  must  likewise  be  a  subtle  and  more  or 
less  volatile  material.  This  enters  the  blood  and  sets  up  therein  a 
morbid  process  of  change,  whose  results  are  the  symptoms  and 
the  constitutional  and  local  effects  belonging  to  each  disease. 

Much  interest  has  been  taken  of  late  years  in  the  question, 
whether  the  causes  of  these  transferable  and  transportable  mala- 
dies may  not  be  minute  living  organisms,  which,  like  the  itch-ani- 
malcule (discovered  and  accurately  studied  by  aid  of  the  micro- 
scope), pass  by  contact  or  through  the  air  or  water,  from  person  to 
person,  or  from  place  to  place.  The  affirmation  of  the  reality  of 
such  a  mode  of  causation  and  propagation  of  various  maladies  is 
known  as  the  "  Germ  Theory  of  Disease."  [This  is  discussed  more 
fully  in  the  chapter  on  Acute  Infectious  Diseases.] 
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CLASSIFICATION  OF  DISEASES. 

Many  methods  have  been  proposed  for  grouping  diseases  ac- 
cording to  their  resemblances  and  diversities.  The  following  is  at 
least  as  simple  and  intelligible  as  any  other.  Diseases  may  be 
named  and  distinguished  thus  :  1.  Inflammatory  affections  ;  'Z. 
Contagious  and  infectious,  endemic  and  epidemic  diseases  ;  o. 
Chronic  constitutional  and  local  affections,  or  cachexiae  ;  4.  Disor- 
ders of  the  nervous  system  ;  5.  Unclassifiable  diseases. 

Of  inJlcDnviatovy  affections,  we  may  name  as  examples  :  oph- 
thalmia or  inflammation  of  one  or  both  eyes  ;  pleurisy  or  inflam- 
mation of  the  pleura,  the  delicate  serous  envelope  of  the  lungs 
within  the  chest ;  bronchitis  or  inflammation  of  the  bronchial 
tubes,  which  convey  air  in  breathing  to  the  lungs  ;  laiyngitis  or 
inflammation  of  the  larynx,  or  upper  part  of  the  windpipe  ;  i^eri- 
carditis  or  inflammation  of  the  pericardium,  the  sac  which  sur- 
rounds the  heart  peritonitis  or  inflammation  of  the  serous  mem- 
brane enveloping  all  the  organs  in  the  abdomen ;  enteritis  or 
inflammation  of  the  bowels,  etc. 

As  contagious  diseases,  may  be  mentioned  syphilis,  small-pox, 
typhus,  measles,  scarlet-fever,  mumps,  whooping-cough,  hydropho- 
bia. Loccdl II  infectious  :  yellow  fever  e?ic?e»t?c  (peculiar  to  certain 
places  at  certain  times),  malarial  fevers.  Epidemic  (extending 
or  migrating  from  place  to  place),  malignant  or  Asiatic  cholera. 

Closely  allied  to  these  in  the  manner  of  their  causation,  but 
more  obscure  in  their  origin,  are  typhoid  fever,  spotted  or  cerebro- 
spinal fever,  relapsing  fever,  diphtheria,  erysipelas,  and  influenza. 
All  of  these  belong  to  the  group  called  by  a  number  of  writers,  zy- 
Diotic  diseases. 

Cachectic  affections  are  exemplified  by  pulmonary  consump- 
tion, chlorosis,  cancer,  diabetes  mellitus,  Brighfs  disease,  second- 
ary and  tertiary  syphilis,  leukaemia,  goitre,  cretinism,  and  scurvy. 
More  readily  than  elsewhere  in  our  classification,  we  may  place 
also  under  the  same  head,  gout,  rheumatism,  pyaemia,  and  septae- 
mia,  organic  degenerations— such  as  fatty  degeneration  of  the 
heart — and  certain  chronic  skin  diseases,  e.g. ,  eczema,  psoriasis,  etc. 

Under  disorders  of  the  nervous  system  may  be  enumerated  neu- 
ralgia, epileptic  and  other  convulsions,  chorea  (St.  Vitus's  dance), 
hysteria,  tetanus  (lockjaw),  apoplexy,  paralysis  (palsy),  delirium 
tremens  (mania  a  potu),  insanity,  etc. 

Unclassifiable,  at  least  in  any  of  the  foregoing  divisions,  are  the 
following  disorders  :  dyspepsia,  colic,  cholera  morbus  (not  epidem- 
ic), diarrhoea,  jaundice,  hemorrhages,  dropsies,  worms,  etc. 
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COURSE  OF  DISEASES. 

Many  affections  present  all  of  the  following  successive  eventu- 
alities :  the  incubation,  a  stage  of  depression,  a  period  of  reaction 
(fever),  convalescence,  and  sequelae.  Or,  if  not  recovered  from, 
after  the  period  of  reaction,  or  without  it,  follows  exhaustion, 
ending  in  death.  Nervous  disorders,  however,  and  cachexia,  may 
have  no  such  stages. 

The  remote  causes  of  death  are  almost  as  numerous  as  the  dis- 
orders ''which  flesh  is  heir  to."  The  sting  of  a  bee  has,  occasion- 
ally, and  the  stings  of  many  bees  at  once  have  often  produced 
death.  By  inducing  lockjaw  (tetanus),  a  seemingly  trifling  injury, 
as  a  punctured  wound  of  the  hand  or  foot,  may  have  a  fatal  effect. 
Persons  in  a  condition  of  debility  may  die  of  exhaustion  from  some 
over-exertion  or  nervous  shock,  such  as  would  have  had  very  little 
effect  upon  a  vigorous  systerh. 

Immediate  causes  of  death,  that  is,  those  traced  by  analysis  of 
the  last  changes  preceding  dissolution,  may  be  named  under  the 
following  heads  :  1.  Asphyxia,  or  apnoea ;  death  by  arrest  of 
breathing ;  the  lungs  being  rendered  incapable  of,  or  entirely  ob- 
structed in,  their  function.  2.  Coma,  or  aneuria ;  death  by  ex- 
treme oppression  of  the  brain,  or  exhaustion  of  the  energy  of  the 
great  nerve-centres.  3.  Ancemia,  or  blood-impoverishment  pushed 
to  its  last  degree,  so  that  the  blood  can  no  longer  support  the  vital 
organs  in  performance  of  their  functions.  4.  Asthenia,  or  simple 
prostration  or  exhaustion  ;  the  heart  ceasing  to  beat,  while  other 
organs,  as  the  lungs  and  brain,  may  be  still  capable  of  continuing 
their  functions. 

Of  death  "  by  the  lungs,"  or  apnoea  (cessation  of  breathing), 
the  termination  of  a  rapid  case  of  double  pneumonia  may  be 
named.  Or,  that  of  some  (not  all)  cases  of  pulmonary  consump- 
tion. Or,  that  of  fatal  (mostly  "membranous")  croup  ;  as  well  as 
drowning,  strangulation,  suffocation  with  irrespirable  gases,  etc. 

Coma  is  the  condition  preceding  death  in  apoplexy,  opium- 
poisoning,  compression  of  the  brain  from  fracture  of  the  skull,  etc. 

Anoemia  becomes  fatal  when  the  blood  is  impoverished  to  an 
extreme  degree  by  copious  hemorrhages  (as  from  wounds  of  blood- 
vessels), or  excessive  discharges  of  other  kinds,  e.  g.,  diarrhoea  ;  or 
by  starvation.  Cancer  of  the  stomach,  while  otherwise  capable  of 
producing  death  after  a  longer  period,  brings  it  on  more  rapidly 
(usually  within  a  year  from  its  commencement)  by  interfering  with 
the  appropriation  of  food. 

Asthenia  may  reach  a  point  closely  imitating  death,  in  syncope, 
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or  ordinary  fainting.  If  this  be  prolonged  many  moments,  the 
arrest  of  the  action  of  the  heart  will  constitute  actual  death. 

Old  age  presents  the  most  natural  approach  to  death  when, 
without  change  of  any  of  the  organs,  except  by  slow  atrophy  or 
wasting,  the  strength  declines  almost  imperceptibly,  until  absolute 
exhaustion  of  the  vital  energy  occurs. 

Sudden  asthenia  may  be  produced  by  a  poisonous  dose  of 
prussic  acid  ;  by  a  stroke  of  lightning  ;  or,  in  persons  of  weak 
heart,  by  a  violent  effort,  or  prolonged  excessive  fatigue.  Rupture 
of  the  heart  may  take  place  under  like  circumstances,  when  the 
heart  has  undergone  fatty  degeneration.  Besides  these  last  named 
causes  of  sudden  death,  this  may  supervene  upon  a  great  mental 
shock  ;  as  that  of  extreme  terror,  or  violent  grief  from  an  unex- 
pected calamity.  In  such  cases  the  brain  must  be  the  recipient 
of  the  fatal  impression.  Apoplexy,  with  rupture  of  a  blood-vessel 
or  vessels  within  the  head,  so  that  effused  blood,  coagulated  into 
a  clot,  presses  upon  the  brain,  may  determine  the  result.  But  there 
is  good  reason  to  believe  that  a  nervous  shock  may  sometimes  kill 
without  apoplectic  effusion,  through  aneuria,  or  total  paralysis 
of  the  chief  nerve-centres,  which  lie  at  the  base  of  the  brain  and 
in  the  upper  portion  of  the  spinal  marrow. 

Not  only  fatty  degeneration,  but  also  other  diseases  of  the  heart, 
render  the  subject  of  them  liable  to  svidden  death  ;  as,  e.  g.,  valvular 
heart-disease.  Aneurism  (morbid  partial  enlargement)  of  the 
aorta  may,  by  rupture  and  escape  of  blood,  be  the  occasion  of 
sudden  death.  More  rarely,  violent  hemorrhage  from  the  lungs 
may  have  a  like  result.  Bursting  of  a  large  abscess  into  a  lung 
may  cause  immediate  suffocation.  The  opening  of  an  abscess  (as 
of  the  liver)  into  the  abdominal  cavity  will  usually  be  fatal,  but 
after  hours,  or,  it  may  be,  days  of  prostration. 

CAUSATION  OF  DISEASE. 

This  is  an  extremely  complex  and  extended  subject,  the  study 
of  which  has  always  received  much  attention  from  intelligent 
men,  both  with  a  view  to  the  prevention  and  to  the  cure  of  dis- 
eases. Hygiene,  or  sanitary  science,  is  interested  in  it  equally 
with  therapeutics,  or  practical  medicine.  Our  view  of  it  here  must 
be  very  brief  and  general. 

Many  classifications  of  the  causes  of  disease  have  been  pro- 
posed. The  simplest,  perhaps,  as  well  as  the  oldest,  is,  into  pre- 
disposing and  exciting  causes.  Insanity,  for  instance,  may  occur 
in  some  members  of  a  family,  while  others  of  the  same  family  may 
escape  it.    Probably  there  is  in  that  family  a  predisposition  to- 
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wards  mental  derangement,  while  some  are,  and  others  are  not, 
exposed  to  specially  exciting  causes  ;  as  intemperance,  disappoint- 
ed affection,  loss  of  property,  etc.  Or,  again,  two  children  of  con- 
sumptive parents  are  differently  brought  up  ;  one,  with  a  sedentary, 
in-door  life,  in  a  damp  locality,  "takes  cold"  easily,  and  mani- 
fests the  hereditary  predisposition  to  pulmonary  disease  quite 
early  ;  the  other,  leading  an  active  out-of-door-life,  in  a  favorable 
climate,  may  retain  good  health  through  many  years. 

One  very  important  kind  of  predisposition  then,  to  disease,  is 
hereditary  constitution.  Consumption  and  insanity  have  just 
been  mentioned  as  exemplifying  it.  Scrofula,  affecting  the  glands, 
mucous  membranes,  and  bones,  is  frequently  inherited.  So  is  the 
gouty  habit ;  often  modified,  however,  in  the  transmission.  Epi- 
lepsy is  hereditary  in  some  families  ;  cancer  in  others.  Early  loss 
of  hearing,  or  blindness,  will  sometimes  appear  in  several  succes- 
sive generations. 

Diseases  may  have  f  unctional  causation  ;  that  is,  connected 
with  the  use  or  activity,  or,  on  the  other  hand,  the  prolonged  dis- 
use of  organs.  Over-exertion,  if  very  violent,  may  rupture  the 
heart  or  aorta,  or  may  bring  on  general  exhaustion.  Excessive 
excitement  of  the  brain,  especially  in  childhood,  may  produce  in- 
flammation or  other  serious  cerebral  disease.  Sexual  excess  or 
abuse  is  a  common  cause  of  disorder  of  the  nervous  system  and  of 
the  heart,  as  well  as  of  the  genital  organs  themselves.  Again, 
sedentary  habits,  continued  indolence,  may,  at  least,  predispose  to 
disease  by  lowering  the  general  tone  of  the  health.  Neglect  of 
the  demand  to  evacuate  the  bowels  may  cause  constipation,  with 
many  attendant  evils  ;  among  which  is  a  risk  of  hernia  (rupture), 
^.  e.,  protrusion  of  a  portion  of  intestine,  or  of  its  serous  cover, 
under  the  skin  at  the  groin  or  navel.  Uncleanliness  of  the  body 
is  promotive  of  disease  by  obstructing  the  pores  of  the  skin,  and 
diminishing  transpiration.  Obstruction  of  the  lungs  by  imperfect 
ventilation,  irrespirable  gases,  etc.,  may  do  immediate  harm,  be- 
sides making  the  system  more  susceptible  to  many  other  causes  of 
disease. 

"Catching  cold  "  is  the  most  frequent  and  familiar  instance  of 
the  causation  of  disease  by  the  influence  of  surrounding  conditions. 
Cold  and  wet,  suddenly  or  partially  applied  to  the  surface  of  the 
body,  will,  especially  if  the  body  be  "below  par"  in  vigor  at  the 
time,  give  rise  to  an  attack  of  "  cold  in  the  head,"  or  "  cold  on  the 
chest,"  etc.  Frost-bite  of  the  feet  or  hands,  or  actual  freezing  of 
them,  followed  by  mortification,  and  the  extreme  opposite,  sun- 
stroke, or  heat-stroke,  are  examples  of  conditional  causation. 

A  very  simple  mode  of  derangement  of  organs,  and  sometimes 
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of  destruction  of  life,  is  that  of  luechanical  violence  or  interference. 
Besides  wounds,  fractures,  and  dislocations  of  limbs,  etc.,  we  may 
name,  under  this  head,  tight  lacing,  which,  by  obstructing  the 
play  of  the  lungs  in  breathing,  and  the  movement  of  the  heart  in 
circulating  the  blood,  has,  not  a  few  times,  occasioned  death. 

Unwholesome  food,  as  well  as  actual  poisons,  introduced  into 
the  stomach,  may  cause  stomachic  and  general  disorder,  varying 
in  nature  with  the  circumstances.  Inteiiiperuace,  producing  vari- 
ous forms  of  alcoholism,  is  a  prolific  and  most  injurious  source  of 
disease.  By  the  injudicious  use  of  medicines  many  people  injure 
themselves  and  their  children. 

Exotoxcemic*  causation  is  that  which  is  manifested  in  the  pro- 
duction of  contagious,  infectious,  endemic,  and  epidemic  disoi-ders. 
These  have  been  spoken  of  already,  under  the  designation  of 
"zymotic  diseases."  Their  morbid  causes  evidently  enter  the 
system  from  without,  although  their  nature  and  mode  of  opera- 
tion are  sometimes  mysterious. 

Modifying  influences  affecting  predisposition  to  disease  may  be 
spoken  of  as  related  to  age,  sex,  and  temperament.  Infants  are 
peculiarly  liable  to  croup,  convulsions,  eruptions  upon  the  skin, 
and  diarrhcea.  About  the  time  of  puberty,  bleeding  at  the  nose  is 
more  frequent  than  earlier  or  later  in  life.  In  youth  pulmonary 
consumption  is  somewhat  more  likely  to  occur,  in  those  predis- 
posed to  it,  than  after  maturity.  Middle  age  is  apt  to  suffer  the 
penalties  of  indulgence,  in  gout,  gravel  or  stone,  dyspepsia,  liver- 
disease,  heart-disease,  etc.  In  old  age  the  tendencies  are  to  apo- 
plexy, fatty  degeneration  of  the  heart,  trouble  with  the  urinary 
organs,  and  other  results  and  evidences  of  general  and  local 
decline. 

Sexual  peculiarities  in  regard  to  morbid  predisposition  will  be 
treated  of  in  another  chapter. 

Temperaments  are  commonly  enumerated  as  four  :  the  sanguine, 
nervous,  bilious,  and  lymphatic  temperaments.  Of  these,  the  san- 
guine is  the  most  excitable,  active,  and  changeable ;  it  is  liable 
especially  to  inflammatory  afi'ections  and  active  hemorrhages. 
The  ne)-vons  temperament  exhibits  sensitiveness  and  irritability  in 
more  than  usual  degree  ;  hence,  disorders  of  the  nervous  system, 
as  convulsions,  hysteria,  and  neuralgia,  are  common  in  those  pos- 
sessing it.  The  lymphatic  temperament  is  the  most  sluggish  and 
least  excitable  of  all.  Troubles  of  the  digestive  organs,  including 
the  liver,  and  of  the  glandular  system,  are  its  chief  besetments. 


*Exo,  from  without,  toxcBmia,  blood-poisoning, 
morbid  changes  occurring  within  the  body  itself. 
Vol.  I.— 20 


Esotoxmmia  is  that  which  arises  from 
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The  bilious  temperament  is  described  by  authors  as  exhibiting 
the  greatest  endurance,  and  tlie  least  susceptibility  to  morbid  dis- 
turbances, of  all  the  temperaments.  The  name  applied  to  it  sug- 
gests a  morbid  habit  or  tendency  in  the  liver,  which  is  the  bile- 
secreting  organ  ;  but  the  other  characters  of  this  temperament 
may  be  present  without  any  disorder  of  the  liver. 

We  may  characterize  the  appearances  of  those  having  the  four 
different  temperaments,  briefly,  thus  :  the  sanguine  is  ruddy,  and 
mostly  fair ;  the  nervous,  thin  and  wiry  ;  the  lymphatic,  flabby, 
and  somewhat  fat ;  the  bilious,  dark  and  square  of  build,  with  a 
predominance  of  bone  and  muscle.  It  is  well  to  remember  that 
excessive  development  of  either  temperament  may  be  favorably 
modified  by  careful  self-management.  Most  persons  present  a 
combination  of  temperaments  ;  as  nervo-sanguine,  bilio-lymphatic, 
etc. 

SIGNS  OF  DISEASE. 

Diagnosis  is  the  term  used  by  physicians  to  indicate  the  ascer- 
tainment by  all  available  means  of  the  exact  state  of  disorder 
existing  in  a  patient  at  the  time.  A  perfect  diagnosis  will  include 
a  knowledge  of  the  condition  and  manner  of  functional  action, 
healthy  or  otherwise,  of  all  the  organs  of  the  body.  There  are  often 
difficulties  in  the  way  of  so  precise  a  determination  of  the  state  of 
all  the  organs.  The  greatest  skill  of  the  experienced  physician 
may  be,  at  times,  taxed  to  the  utmost  to  account  during  life  for 
some  of  the  observed  symptoms  of  disease.  As  the  organs  essen- 
tial to  the  continuance  of  life  and  health  are  all  concealed  from 
view  within  the  head,  chest,  or  abdomen,  this  difficulty  is  easily 
understood  ;  and  it  is  among  the  noblest  triumphs  of  modern 
intelligence,  perseveringly  applied  by  members  of  the  medical 
profession,  that  so  much  has  been  done  to  overcome  the  obscurity 
attaching  to  diseases  of  the  lungs,  heart,  brain,  and  abdominal 
organs.  Physical  diagnosis  is  a  term  commonly  applied  to  the 
examination  of  the  great  cavities  of  the  body,  to  discover,  from 
without,  the  state  of  the  organs  within  them,  by  the  alterations  in 
the  conditions  of  the  parts  of  which  they  are  composed.  In  such 
inspection  the  senses  of  touch,  hearing,  and  sight  are  all  engaged. 
Other  assistance  in  diagnosis  is  obtained  from  symptoms  which 
are  partly  observed  by  the  physician,  and  in  part  also  communi- 
cated by  the  patient.  The  physician  feels  the  pulse,  looks  at  the 
tongue,  hears  the  cough,  hoarse  breathing,  etc.,  and  the  patient 
tells  him  of  his  pains,  thirst,  debility,  and  other  subjective  signs, 
i.e.,  those  known  only  to  his  own  consciousness  as  their  subject. 
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The  diagnosis,  obtained  by  all  available  means  of  scrutiny  of  a  case 
of  disease,  is  the  basis  of  the  prognosis,  or  anticipation  of  the  re- 
sult, as  well  as  of  the  treatment,  to  promote  recovery  or  to  prolong 
life  and  relieve  suffering.  Our  mode  of  consideration  of  the  signs' 
of  disease  in  the  present  work  must  differ,  in  the  absence  of  many 
technical  particulars,  from  that  which  would  be  proper  in  a  strictly 
medical  treatise. 

In  nothing  are  the  sagacity  and  knowledge  of  a  really  judicious 
physician  more  conspicuous,  than  in  his  comprehension  of  the 
signs  determining  the  general  condition  of  an  ill  person,  so  as  to 
know  whether  he  is  getting  better  or  worse,  and  whether  his  vital 
endurance  and  resistance  are  or  are  not  much  impaired.  This 
knowledge  is  gathered,  often,  almost  at  a  glance  by  the  experi- 
enced practitioner.  He  is  acquainted  with  the  aspect  of  different 
constitutional  states,  his  recognition  of  which  is  aided  also,  of 
course,  by  the  pulse,  heat  or  coldness  of  the  skin,  rate  and  charac- 
ter of  breathing,  etc.  Still,  no  careful  physician  will  ever  be  sat- 
isfied with  a  partial  apprehension  of  the  nature  of  a  case  under 
treatment.  Often-repeated,  minute,  and  extended  examination 
will  be  necessary — not  to  find  out  something  about  the  case  (which 
may  be  easily  done),  but  to  find  out  all  about  it.  Only  a  hasty  or 
superficial  practitioner  will  be  content  when  he  has  seen  enough 
of  the  symptoms  to  guess  out  such  a  combination  of  them  as  will 
seem  to  warrant  a  name  for  the  disease.  It  is  not  according  to 
names,  but  to  actual  morbid  conditions  and  processes,  that  scientific 
medical  practice  must  deal  with  those  who  come  under  its  treat- 
ment. 

Symptoms  Affecting  the  Circulation. 

The  pulse  has,  from  the  earliest  times,  been  regarded  as  among 
the  most  important  of  the  signs  by  which  states  of  health  or  dis- 
ease may  be  ascertained.  In  a  healthy  adult  man,  while  sitting 
still,  the  pulse  usually  beats  from  Go  to  75  times  in  a  minute  ;  best, 
when  it  is  slowest  within  those  limits.  In  a  woman  the  average 
is  about  five  beats  more  in  a  minute.  Lying  down,  the  rate  is  a 
little  slower ;  standing  up,  a  little  faster  ;  on  walking  the  rate  is 
increased,  and  by  running,  or  other  active  exercise,  it  may  be 
raised  to  120  or  even  140. 

Young  persons  have  a  more  rapid  rate  of  pulse.  At  birth,  it  is 
from  100  to  120  ;  at  six  or  eight  years  of  age,  from  90  to  100  ;  then 
it  gradually  declines,  through  youth  and  middle  life  to  old  age. 
Most  persons  from  65  to  75  or  80  years  of  age,  have  a  pulse  under 
70  in  the  minute.    With  decrepitude,  however,  in  very  old  people, 
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not  unfrequently  the  pulse  becomes  somewhat  more  rapid  than  it 
was  in  vigorous  middle  life. 

Debility,  from  any  cause,  when  decidedly  marked,  is  mostly 
attended  by  lessened  force,  but  quickened  rate  of  pulse.  Occasion- 
ally, instead,  a  very  feeble  pulse  is  also  a  slow  one  ;  but  this  is  ex- 
ceptional. 

Fever  has,  for  one  of  its  characteristic  signs,  a  rapid  pulse. 
But,  as  above  shown,  this  alone  can  never  give  reason  for  pronoun- 
cing that  fever  is  present. 

A  very  sloxv  pulse  is  met  with  in  cases  of  hrain-oppression  ; 
e.  g. ,  apoplexy  ;  the  middle  stage  of  severe  inflammation  of  the 
brain  ;  fracture  of  the  skull ;  opium-poisoning  ;  dead  drunken- 
ness. 

An  irregular  pulse  (dropping  or  postponing  a  beat  every  few 
moments,  or  otherwise  varying  in  its  rate)  is  comparatively  un- 
common, unless  in  young  children.  It  is  connected,  usually,  with 
positive  disorder  either  of  the  brain  or  of  the  heart ;  and  is  almost 
always  a  symptom  of  serious  import.  Dr.  B.  W.  Richardson,  of 
London,  has  observed  that  great  smokers  not  unfrequently  have 
irregularity  of  the  pulse. 

Quickness  (abruptness  of  beat)  is  not  quite  the  same  thing  as 
rapidity  of  pulsation,  although  they  may  occur  together.  A  pulse 
may  be  jerking,  though  moderate  in  rate  ;  or,  again,  rapid  and 
thread-like,  as,  for  example,  in  great  debility. 

Fulness  or  largeness  of  pulse  is  also  to  be  distinguished  from  its 
strength.  A  pulse  may  be  large  and  soft ;  or.  on  the  other  hand, 
small  and  firm,  or  wiry. 

Palpitation  is  a  felt  over-action,  or  irregularity  of  action,  of  the 
heart.  It  may  proceed  from  '•  nervousness,"  especially  in  persons 
of  sedentary  habits  ;  or  it  may  accompany  dyspepsia,  from  sym- 
pathy between  the  stomach  and  the  heart.  Strong  coffee  will 
bring  it  on  with  many  people  ;  very  strong  tea  will  do  so  with  a 
few  ;  tobacco  in  some,  and  alcoholic  excess  in  others.  Sexual  and 
sensual  excess  or  abuse  is  a  very  common  cause  of  it.  Palpitation 
may  be  f  unctional  only  ;  that  is,  not  dependent  upon  any  fixed  or 
progressive  organic "  disease  of  the  heart.  But  contimied  or 
very  often  repeated  over-action  of  the  heart  is  to  be  regarded  as 
important  enough  for  the  exercise  of  much  care,  both  in  diagnosis 
and  in  self-management. 

We  have  already  intimated  that  the  action  of  the  heart  is  much 
affected  by  the  condition  of  the  brain.  This  is  shown  not  only  by 
the  changes  of  the  pulse,  but  also  by  the  character  of  the  heart- 
beat. Indeed,  the  chief  agency  in  producing  the  arterial  pulse 
being  the  heart's  contraction,  changes  in  the  one  must  always  at- 
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tend  alterations  in  the  other.  We  feel  the  pulse  at  the  wrist  only 
because  of  its  convenience  ;  several  other  arteries  are  also  within 
reach  of  the  touch  ; — as  at  the  temple,  in  the  throat  (carotids),  and 
behind  the  inner  ankle. 

Hemorrhage  or  bleeding  not  produced  by  a  wound,  from  what- 
ever part  of  the  body  it  may  come,  naturally  excites  some  alarm. 
It  is  called  external  when  it  escapes  from  a  wound  or  from  some 
natural  passage,  and  internal  when  it  flows  into  some  cavity  of  the 
body  or  into  the  structure  of  some  organ. 

Among  the  first  are  hemorrhages  from  the  nose,  which  may 
escape  either  from  the  nose  or  mouth,  or  from  the  mouth,  stomach, 
throat,  or  lungs,  the  blood  being  spat,  vomited,  or  coughed  up. 
Bleeding  from  the  ears  may  occur  from  the  skull  being  broken,  or 
from  some  disease  of  the  ear.  Bleeding  from  the  bowel  is  most 
often  dependent  upon  piles.  There  are  also  bloody  stools  in  inflam- 
mation of  the  lower  bowel,  or  dysentery,  in  typhoid  fever,  cancer 
of  the  bowel,  and  obstruction  of  the  bowel.  Bloody  urine  is  less 
frequent,  and  is  an  indication  of  disease  of  the  urinary  organs. 
[See  chapter  on  the  Kidneys  in  Health  and  Disease.  ] 

Internal  hemorrhages  commonly  result  from  a  diseased  state  of 
the  blood-vessels.  The  two  varieties  most  evident  to  the  non-pro- 
fessional person  are  those  which  occur  in  the  skin  in  the  diseases 
called  purpura  hemorrhagica,  or  '"the  purples,"  and  in  scurvy,  in 
which  cases  it  leads  to  spots  of  greater  or  lesser  size,  which  are 
liable  to  be  mistaken  for  bruises. 

Some  persons  are  born  with  a  peculiar  disposition  to  bleed  ex- 
cessively from  even  the  most  trivial  injuries  of  the  surface  ;  in 
which  cases  it  is  found  that  there  is  a  want  of  the  element  of  the 
blood  called  fibrin,  the  office  of  which  is,  by  the  formation  of  a  clot, 
to  arrest  bleeding.  The  Index  will  refer  to  other  portions  of  the 
work  where  the  subject  is  considered  more  in  detail. 

Symptoms  AfTeeting  the  Breathing  Organs. 

Difficulty  of  breathing  occurs  under  a  variety  of  circumstances. 
In  croup,  the  entrance  of  air  is  obstructed  high  up  in  the  windpipe. 
In  asthma,  the  impediment  is  in  the  smaller  subdivisions  of  the 
air-tubes,  near  the  lungs.  Pneumonia  is  attended  by  the  filling  up 
of  the  substance  of  the  inflamed  lung  with  blood  or  lymph,  and, 
to  the  same  extent,  excluding  air  from  it.  In  pleurisy,  adhesion, 
more  or  less  extensive,  of  the  pleura  around  the  lung,  prevents  the 
latter  from  expanding  in  breathing,  and  makes  every  breath 
acutely  painful.  Severe  bronchitis,  at  least  in  its  early  stage,  has 
oppression  of  breathing,  with  soreness  of  the  lower  windpipe,  as 
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a  common  symptom.  In  pulmonary  consumption,  shortness  of 
breath  is  usual,  increasing  more  and  more  as  the  malady  advan- 
ces. Persons  suffering  with  heart-disease  also  often  suffer  with 
difficulty  of  breathing,  especially  upon  exertion.  Another  cause 
of  the  same  symptom  is  dropsy  of  the  chest  (hydrothorax),  and 
abdominal  dropsy,  when  the  amount  of  water  accumulated  is 
large,  sometimes  rendering  it  nearly  impossible  for  the  patient  to 
breathe  except  while  sitting  up. 

The  rate  of  breathing,  in  a  healthy  adult,  is  about  sixteen  or 
eighteen  times  a  minute.  In  fever,  and  in  many  other  morbid 
conditions,  the  breathing  is  much  hurried.  It  is,  on  the  contrary, 
slow,  deep,  and  snoring,  in  stupor,  as  from  apoplexy,  opium 
poisoning,  dead  drunkenness,  or  fracture  of  the  skull  with  com- 
pression of  the  brain. 

Pain  in  the  chest  is,  as  already  said,  very  sharp  in  pleurisy.  It 
is  dull  in  bronchitis  and  pneumonia ;  more  intense,  with  a  sense 
of  distress,  in  acute  inflammation  of  the  heart  (endocarditis  and 
pericarditis).  iSTot  unfrequently,  a  burning  pain  in  the  breast 
(heart-burn)  is  caused  by  disorder  of  the  stomach.  Aneurism  (local 
enlargement)  of  the  aorta  also  gives  a  sense  of  oppression,  often 
attended  by  pain.  Rheumatism  of  the  chest  (intercostal,  be- 
tween the  ribs),  neuralgia  (nerve-pain)  of  the  chest,  occurs  some- 
times with  severity.  Neuralgic  pain  is  the  more  severe  ;  that 
which  is  called  rheumatic  involves  the  muscles  and  ligaments,  and 
is  increased  by  muscular  action,  as  in  breathing. 

Cough  is  one  of  the  commonest  of  symptoms.  It  has  several 
causes  and  characters.  At  the  beginning  of  a  "■  cold  on  the  chest," 
which  in  the  greater  number  of  cases  is  an  attack  of  bronchitis, 
the  cough  is  dry  and  tight.  After  a  while  it  loosens  and  is  at- 
tended by  expectoration  of  mucus ;  in  protracted  and  bad  cases, 
there  is  pus,  also,  or  a  muco-purulent  discharge,  greenish  or  yellow- 
ish in  appearance. 

In  pneumonia,  the  cough  is  short  and  somewhat  sharp ;  it  is, 
indeed,  not  unfrequently  almost  absent.  Pleurisy  is  not  charac- 
terized by  cough  ;  if  it  occur,  as  may  be  the  case  especially  in 
pleuro-pneumonia.  adhesions  are  apt  to  make  it  extremely  painful. 

Consumption  is  often  ushered  in  by  a  cough,  which  may  be 
bronchial,  or  only  hacking.  Later  it  deepens  more  and  more,  so 
as  to  become  distressing  and  wearisome,  at  night  as  well  as  by 
day.  In  advanced  consumption,  copious  expectoration  occurs, 
yellow,  green,  or  bloody,  with  thick  roundish  dabs  of  tough  mat- 
ter, which  sometimes  will  sink  in  water. 

Croup  is  recognized,  in  the  early  stage,  by  a  hoarse,  barking 
cough.    In  the  least  dangerous  form— spasmodic  night  croup — this 
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may  commence  very  suddenly,  waking  the  child  from  sleep.  If  the 
attack  go  on  to  the  condition  of  membranous  croup,  after  one,  two, 
or  thi'ee  days,  the  cough  grows  whistling  in  sound,  from  the  greater 
and  greater  obstruction  and  narrowing  of  the  orifice  of  the  wind- 
pipe. In  any  case  of  croup,  the  best  of  signs,  giving  good  hope  of 
relief,  is  the  softening  of  the  cough,  and  a  mucous  rattle  which 
attends  it  and  the  breathing. 

Whooping-cough  is  known  by  the  peculiar,  violent,  spasmodic 
or  paroxysmal  attacks  of  coughing.  Often  the  child  (or  adult,  as 
it  is  not  quite  confined  to  children)  may  be  free  from  cough  for 
many  hours  together,  and  then  it  will  have  a  severe  and  protracted 
spell,  in  which  it  will  grow  quite  "black  in  the  face,"  and  seem  as 
if  it  might  strangle  to  death.  Such  a  termination  to  these  spells, 
however,  is  rare.  Abundant  mucous,  or  muco-puruient  expectora- 
tion, is  common  in  whooping-cough.  The  whoop  is  not  invariably 
present,  being  produced  by  the  in-drawing  of  the  breath  through 
the  narrowed  wind-pipe,  after  the  air  has  been  almost  all  coughed 
out  of  the  lungs. 

Sijmpathetic  cough  is  met  with  occasionally,  when  the  stomach, 
heart,  liver,  or  nerves  of  the  chest  are  disordered.  Such  a  cough 
is  apt  to  be  dry  and  hollow,  or  hacking.  Aneurism  of  the  aorta 
may  produce  cough  and  difficulty  of  breathing  by  pressing  upon 
the  bronchial  tubes  and  the  trunk  or  branches  of  the  pneumogas- 
tric  nerve.    [See  Chapter  on  Anatomy.] 

Hiccough  is  a  symptom  connected  with  spasm  of  the  diaphragm, 
i.e.,  the  broad  muscle  which  lies  beneath  the  lungs,  making  the 
dome-shaped  floor  of  the  chest  and  roof  of  the  abdomen.  Hiccough 
may  be  brought  on  by  a  slight  cause — as  prolonged  laughter,  or 
temporary  indigestion.  In  persons  greatly  exhausted  or  prostra- 
ted by  illness,  its  occurrence  and  continuance  is  an  unfavorable 
sign. 

Heavy-smelling  breath  is  usual  at  the  beginning  of  an  attack  of 
fever.  Bad  teeth  and  habitual  indigestion  will,  however,  make  the 
breath  of  disagreeable  odor  at  any  time. 

Symptoms  Presented  by  the  Tongue,  Mouth,  Etc. 

Because  the  tongue  is  in  sympathy  with  the  stomach  and  other 
"mucous  membranes"  of  the  interior  of  the  body,  we  can,  with 
considerable  confidence,  infer  their  condition  from  its  appearances. 
A  furred  tongue  is  very  common  when  the  stomach  is  disordered, 
even  temporarily.  Fever  of  any  type  is  almost  always  accom- 
panied by  the  presence  of  fur  upon  the  tongue.  In  low,  prostrate, 
continued  fever,  the  fur  may  become  brown,  or  blackish,  and  the 
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tongue  may  be  C7'acked  in  different  directions.  Dryness  of  the 
tongue  is  usual  in  fever.  Its  becoming  moist  and  clean  is  always 
a  good  sign.  Yellowness  of  the  tongue  attends  liver  disorder,  with 
a  tendency  to  jaundice.  A  bitter  taste  is  very  apt  to  accomjDany 
this  condition,  especially  on  rising  in  the  morning.  Sourness  of 
the  mouth  occurs  in  dyspepsia  ;  i.e.,  chronic  or  habitual  indigestion. 
A  strawberry-like  appearance  on  the  upper  surface  of  the  tongue 
is  frequently  (but  not  quite  exclusively)  seen  in  scarlet  fever. 
Paleness  of  the  tongue  is  common  in  decided  cases  of  poverty  of 
blood  (anaemia).  A  cold  tongue,  with  cold  breath,  is  an  almost  cer- 
tain sign  of  death  in  cholera. 

Palsy  affecting  the  tongue  is  most  often  one-sided,  so  that  the 
patient  can  push  it  out  of  the  mouth  on  one  side  only,  and  it  goes 
towards  the  paralyzed  side.  In  apoplectic  cases,  however,  and  in 
many  instances  of  paralysis,  there  is  great  difficulty  or  impossibil- 
ity of  protruding  the  tongue  at  all. 

Salivation  is  an  excessive  increase  of  the  secretion  of  saliva. 
It  was  once  a  not  uncommon  result  of  the  medical  use  of  mercurial 
medicines,  but  most  physicians  now  avoid  their  employment  in 
quantities  likely  to  produce  such  an  effect. 

Bleeding  of  the  gums  is  one  of  the  symptoms  of  scurvy.  In  some 
cases  of  consumption  there  is  a  red  line  along  the  edge  of  the 
gums  ;  and  a  blue  line  in  many  instances  of  poisoning  with  lead, 
as  in  painter's  colic,  or  in  salivation  from  the  poisonous  action 
of  mercury. 

Difficulty  of  stvcdloiving,  when  not  caused  by  a  hare-lip  of  con- 
siderable extent,  or  absence  of  the  roof  of  the  mouth — by  which 
means  it  becomes  difficult  or  impossible  to  suck  food  or  drink  into 
the  back  part  of  the  mouth — may  be  caused  by  a  swollen  condition 
of  the  tonsils,  soreness  of  the  upper  part  of  the  throat  as  in  an  or- 
dinary cold,  in  croup,  quinsy,  or  diphtheria  ;  in  narrowing  of  the 
gullet  or  oesophagus  by  disease  of  its  walls,  or  by  pressure  against 
them  of  an  abscess,  an  aneurism,  or  some  other  morbid  growth  ;  or 
from  paralysis  of  the  muscles  of  the  palate  and  pharynx,  such  as 
follows  diphtheria  and  some  obscure  affections  of  the  base  of  the 
brain  and  upper  portion  of  the  spinal  cord. 

Sickness  of  Stomach  and  Vomiting. 

Nausea  or  sickness  of  stomach  often  occurs  without  vomiting, 
but  always  tends  to  be  accompanied  by  the  latter  symptom.  We 
may,  then,  speak  of  this  tendency  as  essentially  the  same  kind 
of  symptom  in  all  cases.    Its  causes,  however,  are  quite  various. 

In  indigestion,  with  or  without  colicky  pain,  sickness  and  vom- 
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iting  are  very  common.  Inflammation  of  the  stomach  (gastritis) 
is  much  more  rare  ;  when  present,  it  lias,  besides  nausea,  great 
irritability  of  the  stomach  and  tenderness  on  pressure  in  a  marked 
degree. 

Cholera  morbus  is  attended  by  vomiting  and  purging  together. 
The  same  is  true  of  the  cholera  infantum  of  young  children.  In 
epidemic  or  malignant  (Asiatic)  cholera  it  is  more  violent  and  ob- 
stinate ;  with  copious  discharges  like  rice-water,  cramps  of  the 
limbs,  oppression  in  breathing,  coldness  and  great  j^rostration.  In 
bilious  remittent  fever,  and  in  yellow  fever,  vomiting  is  almost 
always  present.  The  black  vomit  of  yellow  fever  is  very  charac- 
teristic, though  it  may  be  absent  in  mild  cases  of  the  disease. 
Scarlet  fever,  measles,  and  small-pox,  especially  in  children,  are 
all  very  apt  to  have  vomiting  as  an  early  symptom.  Hysterical 
vomiting  is  not  uncommon  in  nervous  girls  and  women.  Preg- 
nant women,  more  often  than  not,  suffer  with  ''morning  sick- 
ness ;  "  but  they  do  not  always  vomit  with  it.  In  a  few  cases  the 
symptom  is  scarcely  capable  of  relief  until  the  child  is  born.  Ulcer 
and  cancer  of  the  stomach  are  often,  but  far  from  always,  ac- 
companied by  vomiting.  Brighfs  disease  of  the  kidneys,  at  a 
rather  advanced  stage,  is  also  accompanied  with  this  symptom. 
Sympathetic  vomiting  is  one  of  the  most  frequent  signs  of  disease 
of  the  brain  ;  as  at  the  onset  of  hydrocephalus  (dropsy  of  the  head) 
in  children. 

Obstruction  of  the  bowels,  in  any  form  (e.  g. ,  strangulated  rup- 
ture, or  hernia),  is  apt  to  have  vomiting  as  a  symptom  ;  sometimes 
the  faeces  are  ejected  from  the  stomach  in  these  dangerous  cases. 
Poisoning,  as  by  arsenic,  tartar  emetic,  corrosive  sublimate,  strong 
acids,  caustic  alkalies,  or  any  other  irritant  poisons,  produces  most 
distressing  and  obstinate  vomiting  ;  often,  also,  purging.  JSTar- 
cotic  poisons,  as  opium,  etc.,  do  not  usually  have  such  an  effect, 
their  influence  being  exerted  upon  the  brain.  Tobacco  and  lobelia 
cause  vomiting,  with  prostration,  in  poisonous  doses. 

Sea-sickness  is  one  of  the  most  intractable  of  maladies,  for 
which  there  is  mostly  but  one  of  two  modes  of  cure — getting  to 
land,  or  getting  accustomed  to  the  movement  of  the  sea.  Besides 
the  obstinate  vomiting,  this  sickness  is  remarkable,  in  many  cases, 
for  the  continued  torpidity  of  the  bowels,  and  scantiness  of  the 
discharge  of  urine. 

Symptoms  Afforded  by  the  Skin. 

Heat  and  dryness  of  the  surface  of  the  body  are  always  met 
with  in  fever.    Coldness  of  the  skin,  when  well  marked,  is  an  un- 
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favorable  sign ;  although,  under  some  circumstances,  it  may  be 
only  temporary.  It  is  an  especial  characteristic  of  the  collapse  of 
cholera,  and  of  the  paroxysms  of  pernicious  or  congestive  intermit- 
tent fever. 

Except  at  late  stages,  excessive  heat  of  the  body  is  much  the 
most  common  condition  in  disease.  In  severe  pneumonia,  scarlet 
fever,  typhoid  fever,  etc.,  it  often  rises  to  104°,  105°  Fahr.,  and 
more.  The  higher  the  temperature,  when  over  104°,  as  a  general 
rule,  the  greater  the  danger  to  life'  from  the  attack.  One  of  the 
first  signs  of  the  beginning  of  convalescence,  is  the  lowering  of 
the  heat  of  the  body  (as  shown  by  the  skin  in  covered  situations) 
to  or  towards  the  standard  of  health. 

Paleness  of  the  face  and  body  generally,  with  wasting  or  ema- 
ciation, occurs  in  ansemia  and  debility.  Anaemia  sometimes,  how- 
ever, takes  place  without  emaciation.  SaUoicness  is  present  in 
chronic  liver  disease,  cancer,  and  other  cachectic  affections. 

Floridity  of  the  countenance,  without  fever,  betokens  (when 
not  immediately  due  to  potions  of  alcohol,  or  mental  excitement) 
plethora,  or  a  tendency  towards  congestion  of  the  brain.  Flush- 
ing of  the  face  is  common  in  all  forms  of  fever.  The  flush  of  hec- 
tic fever  (seen  in  consumption,  and  occasionally  in  other  wasting 
diseases)  is  peculiar  in  being  of  a  bright  red  hue,  and  limited  to  the 
middle  of  one  or  both  cheeks  ;  the  daily  febrile  attack,  morever, 
being  of  but  a  few  hours'  duration,  sometimes  hardly  lasting  more 
than  an  hour.  In  the  early  stage  of  apoplexy,  redness  of  the  face 
is  generally  observed. 

A  lyurple  lividity  of  the  face  is  seen  in  typhus  and  in  typhoid 
fever. 

Blueness  of  the  face,  with  coldness,  occurs  in  cholera,  in  the 
worst  cases  of  cholera  morbus,  in  the  "blue  disease"  (cyanosis) 
of  newly-born  infants,  and  in  suffocation  (asphyxia)  by  strangu- 
lation, or  arrest  of  breathing  by  irrespirable  gases  in  the  air. 

So,  too,  a  dusky  or  bluish  countenance,  with  blueness  or  livid- 
ity of  the  ears  and  tips  of  the  fingers  and  toes,  may  indicate  some 
malformation  or  disease  of  the  heart,  or  obstruction  to  the  flow  of 
blood.  Some  persons  who  have  taken  nitrate  of  silver  for  a  con- 
siderable period,  as  a  remedy,  have  had  the  skin  assume  a  re- 
markable bluish  color. 

Symptoms  Aflfeeting  the  Bowels. 

Constipation,  or  inaction  of  the  bowels,  is  a  very  common  effect 
of  mere  neglect  to  attend  promptly  to  the  call  of  nature.  Indiges- 
tion promotes  it ;  most  dyspeptics  being  habitually  constipated. 
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Sedentary  habits  also  favor  it.  Almost  always,  the  coming  on  of 
fever  is  attended  by  constipation.  In  typhoid  fever,  either  this 
symptom  is  absent  from  the  beginning,  or  it  is  soon  succeeded  by 
the  diarrhoea  which  belongs  to  the  course  of  that  disease. 

Costiveness,  sometimes  confounded  with  constipation,  consists 
in  a  deficiency  in  the  amount  of  fsecal  matter,  leading  perhaps  to 
infrequent  evacuation  of  the  bowel.  In  constipation,  however, 
while  the  bowel  is  emptied  at  too  long  intervals,  the  amount  of 
faecal  matter  is  not  considerably  lessened. 

Strangulated  hernia  and  other  forms  of  obstruction  of  the 
bowels,  have  extreme  constipation  as  a  marked  symptom.  This 
dangerous  condition  does  not  meet  with  relief  unless  the  yielding 
of  the  impediment,  whatever  it  be,  allows  the  contents  of  the 
bowels  to  be  removed  naturally  or  with  the  aid  of  injections,  etc. 
Cancer  and  stricture  of  the  bowel  are  occasional  causes  of  con- 
stipation. 

Diarrhoea,  or  looseness  of  the  bowels,  is  produced  by  a  great 
variety  of  causes.  Among  these  is  the  sudden  impression  of  cold, 
or  cold  and  wet ;  especially  when  such  an  impression  is  made  in 
summer  time,  or  in  a  warm  climate,  which  predisposes  to  relaxa- 
tion and  weakness  of  the  stomach  and  bowels.  Indigestible  food 
and  certain  natural  waters,  as  well  as  purgative  medicines,  may 
bring  on  diarrhoea.  The  operation  of  a  single  active  dose,  how- 
ever, is  often  followed  by  constipation. 

Typhoid  fever,  as  above  remarked,  has  diarrhoea  as  a  symp- 
tom. It  is  also  quite  common  in  advanced  consumption.  In 
young  infants  diarrhoea  is  particularly  common  during  their 
teething  time,  and  most  of  all  in  warm  weather.  Cholera  infan- 
tum, or  summer  complaint,  is  chiefly  a  disease  of  large  cities,  in 
regions  in  which  the  temperature,  in  midsummer,  rises  as  high  as 
9Q°  or  95°  Fahrenheit. 

Dysentery  is  known  by  the  occurrence  of  frequent,  small,  bloody 
passages,  with  pain,  griping,  and  straining  ;  also,  tenderness  of 
the  abdomen  on  pressure  or  motion,  and,  in  many  cases,  fever. 
[Other  symptoms  relating  to  the  lower  bowel  may  be  found  in  the 
Chapter  on  Malformations  and  Diseases  of  the  Rectum  and  Anus.  ] 

Urinary  Symptoms. 

Strangury,  or  difficult  and  painful  passing  of  water,  is  seen  in 
some  persons  under  the  influence  of  a  fly  blister.  In  young  in- 
fants it  is  a  common  result  of  the  irritating  character  of  the  urine 
discharged  within  the  first  few  days  of  birth,  and  in  older  children 
is  sometimes  caused  by  the  irritation  of  worms  in  the  rectum. 
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Retention  of  urine,  owing  to  the  shortness  of  the  urethra  or 
tube  through  which  urine  is  discharged  from  the  bladder,  occurs 
far  less  often  in  females  than  in  males,  in  consequence  of  a  stric- 
ture of  this  tube,  but  many  nervous"  women  and  girls  suffer  at 
times  from  retention  of  urine  in  consequence  of  temporary  inability 
to  contract  the  muscles  of  the  bladder.  A  far  more  serious  form 
of  paralysis  of  the  bladder-muscles  accompanies  some  diseases 
of  the  spinal  cord,  and  will  be  mentioned  in  the  chapter  relating  to 
these  diseases.  Pressure  on  the  bladder  during  child-birth  causes 
often  a  temporary  paralysis  of  it.  And  in  low  fevers  like  typhoid, 
it  is  a  symptom  to  be  carefully  looked  for  and  relieved.  Among 
males  retention  of  urine  frequently  depends  on  narrowing  of  the 
urethra  either  by  inflammation  or  by  enlargement  of  the  prostate 
body,  or  the  presence  of  stone  in  the  bladder  and  thickening  of 
its  walls  by  chronic  inflammation,  etc. 

Siqjpj-ession  of  urine  is  diff erent*  f rom  retention.  In  the  latter 
case,  the  urine  is  formed  and  detained  in  the  bladder.  In  the 
former  none  is  secreted  by  the  kidneys.  This  is  always  an  ex- 
tremely serious  symptom,  occurring  sometimes  in  low  fevers,  pro- 
tracted disease  of  the  kidneys,  malignant  cholera,  etc.  Uraemia 
or  urinsemia  results,  the  blood  becoming  poisoned  by  the  retention 
in  it  of  materials  which  should  pass  off  with  the  urine. 

Gravel,  or  concretions  of  urinary  matter,  which  are  sometimes 
passed,  are  generally  due  to  causes  not  very  well  understood  but 
existing  in  the  blood  and  acting  through  the  kidneys.  Severe  pain 
attends  the  jjassage  of  gravel  stones  through  the  ureters  or  tubes 
connecting  the  kidneys  with  the  bladder.  Similar  attacks  of  vio- 
lent and  continued  pain  occur  from  the  passage  of  gall-stones  along 
the  gall-duct  from  the  gall-bladder,  which  lies  under  the  liver,  to 
the  intestine.  In  each  case  the  pain  is  relieved  when  the  calculus 
reaches  the  larger  cavity,  viz.,  the  bladder  in  the  one  case,  the 
small  intestine  in  the  other. 

When  urine  is  passed  in  unusual  quantity,  the  condition  is 
called  diabetes.  Its  character  is,  however,  not  natural  in  such 
cases,  being  either  too  dilute,  or  containing  a  variety  of  sugar  cor- 
responding to  grape  sugar.  These  and  other  evidences  of  urinary 
derangement — such  as  acidity,  the  presence  of  blood,  albumen, 
pus,  bile,  coloring-matter,  spermatozoa,  sediments  of  various  com- 
position, etc. — are  all  important  evidences  to  a  physician  of  the 
nature  of  existing  disease,  and  are  elsewhere  more  fully  con- 
sidered. 
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Muscular  Symptoms. 

Weakjiess  is  an  almost  constant  attendant  of  disease  of  any 
kind.  Entii'e  inability  to  move  a  limb  may  depend  upon  different 
causes.  There  may  be  anchylosis  or  solid  union  of  the  joints,  the 
muscles  still  retaining  their  power  ;  but  in  most  cases  total  loss  of 
ability  to  move  depends  upon  disease  in  the  brain,  spinal  cord,  or 
the  nerves  leading  to  the  muscles,  and,  when  affecting  the  face, 
assumes  the  form  of  facial  palsy  ;  when,  usually,  all  the  muscles 
on  one  side  of  the  face  are  paralyzed,  and  the  mouth  is  drawn  by 
the  acting  muscles  to  the  opposite  side.  Hemiplegia  is  palsy  of  the 
muscles  on  one  side  of  the  body  ;  and  paraplegia  exists,  when  the 
lower  half  of  the  body  is  palsied  and  its  muscles  are  not  under 
the  control  of  the  will.  Some  diseases  lead  to  palsy  of  certain 
groups  of  muscles  ;  as  is  the  case  in  the  paralysis  of  infancy,  when 
all,  or  a  portion  of  the  muscles  of  a  single  limb,  remain  powerless  ; 
diphtheria,  which  is  often  followed  for  a  time  by  palsy  of  the 
muscles  of  the  palate  and  throat :  cerebro-spinal-meningitis,  or 
*•  spotted  fever,"  when  similar  palsies  occur  of  limited  groups  of 
muscles. 

Rheumatism  may  attack  the  fibrous  coverings  of  muscles,  as 
well  as  the  joints,  and  cripple  them.  Lumbago,  in  which  there  is 
stiffness  and  lameness  of  the  lower  part  of  the  back,  is  usually  of 
this  nature. 

Long  inaction  of  any  of  the  muscles  will  render  them  feeble, 
perhaps  quite  impotent.  For  instance,  after  a  person  has  been 
confined  to  bed  in  one  position  for  many  weeks  during  the  treat- 
ment of  a  fractured  thigh,  when  the  splints  are  taken  off,  it  is  for 
a  while  nearly  impossible  for  him  to  arise  and  walk.  Surgeons 
have  to  consider  this  in  the  management  of  fractures  of  the  arm 
or  forearm  ;  providing  against  stiffness  of  the  finders,  by  occasion- 
ally moving  them  in  the  course  of  the  treatment. 

SjMsm  of  muscles  may  be  quite  limited  to  one  or  a  few  parts 
of  the  body,  an  example  of  which  is  seen  in  the  cramps  of  limbs 
which  have  suffered  an  arrest  of  blood-circulation  through  remain- 
ing too  long  in  a  constrained  position.  In  lockjaw,  on  the  other 
hand,  the  muscles  are  not  at  fault,  but  the  spasm  is  caused  by 
some  disturbance  in  the  nervous  system  which  in  health  regulates 
the  movements  of  the  muscles  of  the  jaw.  Spasm  may  be  continu- 
ous, as  in  lockjaw  or  in  tetanus,  when  the  muscles  are  rigid  ;  or 
jerking,  as  in  convulsions.  Irregular  muscular  movements  take 
place  also  in  St.  Vitus's  dance  (chorea)  and  in  the  shaking  palsy 
of  aged  people. 
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Nervous  Symptoms. 

Pain  is  the  most  frequent  and  familiar  of  the  symptoms  affect- 
ing the  nervous  system,  giving,  in  many  instances,  indications  of 
the  seat  and  nature  of  the  disorder  present.  Sometimes,  however, 
pain  may  be  located  at  some  distance  from  the  part  diseased  ;  as, 
when  indigestion  produces  "  heart-burn,"  or  pain  in  the  breast ;  or 
disorder  of  the  liver  causes  pain  under  the  shoulder  blade.  Like- 
wise, hip-joint  disease  is  mostly  attended  by  pain  in  the  knee  ; 
stone  in  the  bladder,  in  the  male,  by  pain  in  the  sexual  organ  ■  and 
irritation  of  the  womb,  by  pain  at  the  top  of  the  head,  as  well  as 
in  the  back  and  lower  limbs  and  below  the  breast. 

Pain  in  the  head  may  have  either,  or  several  at  once,  of  nu- 
merous causes.  The  commonest  kind  of  headache  appears  to  be 
connected  with  a  slight  or  moderate  degree  of  fulness  of  blood  in 
the  head  (congestion).  The  pain  in  such  a  case  is  more  or  less 
throbbing,  and  is  increased  by  moving  about,  or  by  loud  noise  or 
strong  light.  Neuralgia  of  the  head  is  known  by  sharp  pains  on 
the  surface  of  one  side,  very  often  extending  to  the  face.  Fever, 
of  any  kind,  is  apt,  especially  in  the  early  stage,  to  have  headache 
as  a  prominent  symptom.  Muscular  rheumatism  of  the  head  is 
not  uncommon  ;  in  most  cases,  some  of  the  muscles  which  move 
the  head  on  the  neck  are  so  involved  as  to  show  the  nature  of  the 
case.  Mention  has  been  made  already  of  sympathetic  headache, 
from  disease  of  the  womb,  or  of  some  other  organ.  Obstinate, 
long  continued,  or  periodical  pain,  in  one  part  of  the  head,  when 
not  neuralgic,  may  give  rise  to  suspicion  of  the  presence  of  disease 
of  the  brain. 

Pain  in  the  chest  may  be  due  to  rheumatism  of  the  rib  muscles, 
pleurisy,  pneumonia,  neuralgia,  heart-disease,  disorder  of  the 
stomach,  aneurism  of  the  aorta,  or  cancer  of  the  lung.  The  last 
two  are  comparatively  rare  affections ;  especially  is  this  the  case 
with  pulmonary  cancer. 

Pain  in  the  right  side,  along  or  near  the  edge  of  the  ribs,  es- 
pecially if  there  be  also  pain  under  the  right  shoulder-blade,  is 
probably  connected  with  the  liver.  Deep-seated  pain,  on  either 
side  of  the  spine,  yet  not  in  the  back-bone  or  the  muscles,  points 
to  disorder  of  the  kidneys.  Symptoms  affecting  the  discharge  of 
urine  will  confirm  this  suspicion. 

Abdominal  pain  is,  in  the  majority  of  instances,  colic,  from 
flatulent  distention  or  spasmodic  contraction,  either  of  the  stomach 
or  of  a  portion  of  the  bowels.  Lead  colic  is  accompanied  by  a 
shrinking  and  hardening  of  the  bowels ;  ordinary  flatulent  (and 
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the  more  severe  and  continued  form  called  bilious)  colic,  by  windy 
distention.  Colicky  pain  is  apt  to  change  place  somewhat  from 
time  to  time.  A  fixed  pain  in  the  bowels,  with  tenderness  on 
pressure,  should  cause  suspicion  of  intestinal  inflammation — a  very 
serious  affection. 

Pain  over  the  entire  belly  with  tenderness  even  upon  slight 
pressure,  and  increase  of  pain  upon  moving  the  legs,  are  among 
the  signs  of  peritonitis,  or  inflammation  of  the  thin  membrane 
lining  the  abdominal  cavity  and  covering  its  contents. 

Another  more  unconnnon  cause  of  abdominal  pain,  is  cancer  of 
the  stomach  or  intestine.  Aneurism  of  the  abdominal  aorta  (the 
main  trunk  artery  of  the  body)  is  also  commonly,  though  not  inva- 
riably, attended  by  pain.  The  tumor,  in  this  instance,  is  jjulsating 
to  the  touch  ;  sometimes,  with  a  large  aneurism,  there  is  even  a 
visible  throbbing.  Now  and  then,  however,  a  moderate  throbbing 
of  the  aorta  near  the  stomach  or  liver  may  be  felt,  in  dyspepsia, 
without  any  aneurism. 

Spinal  disease  not  unfrequently  has  pain  in  the  belly  as  one  of 
its  symptoms  ;  its  nature  is  then  to  be  ascertained  by  other  special 
characteristics.  Abscess  (''psoas  abscess  ")  in  the  lower  part  of  the 
bell}'  is  a  possible  but  not  common  occurrence.  Severe  suffering 
is  produced  by  the  passage  of  a  gall-stone  along  the  gall-duct,  and 
also  by  the  passage  of  a  gravel  along  one  of  the  ureters  from 
the  kidney  to  the  bladder.  Other  causes  of  abdominal  pain  might 
be  named,  but  they  are  rare  compared  with  those  which  have  now 
been  mentioned.  Neuralgia  may  affect  the  abdomen,  as  well  as 
the  head,  chest,  or  either  of  the  extremities  ;  in  fact,  any  part  of 
the  body.  Tenderness  on  pressure  at  the  place  of  the  pain,  is  fre- 
quently present  in  neuralgic  cases ;  but  it  is  a  local,  superjicial 
tenderness,  and  not  accompanied  by  the  other  signs  of  inflamma- 
tion, unless  it  be  that  of  the  roots  or  sheath  of  the  nerve  which  is 
the  seat  of  pain. 

For  an  account  of  painful  affections  of  the  abdominal  organs 
peculiar  to  women,  reference  may  be  made  to  that  portion  of  this 
work  devoted  to  Diseases  of  Females. 

Opposite  to  pain  is  loss  of  sensation,  local  or  general.  Anms- 
thesia  is  a  technical  term  for  loss  of  the  sense  of  touch ;  analgesia 
means  loss  of  capacity  for  feeling  pain  ;  hence  ether,  chloroform, 
etc. ,  used  to  assuage  the  pain  of  labor,  or  of  operations,  are  called 
anaesthetics  (although  analgetics  would  be  a  more  proper  term). 
Palsy  (paralysis)  is  generally  marked  by  loss  of  sensation  as  well 
as  of  power  in  the  limb  or  other  part  involved. 

Derangement  of  the  intellectual  facilities  takes  place  to  a  greater 
or  lesser  degree  in  fever,  and  in  nearly  all  diseases  by  which  the 
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general  nutrition  of  the  body  is  affected.  Congestipn  of  the  brain, 
or  a  lack  of  blood-supply,  may  equally  produce  it,  and  the  presence 
in  the  blood  of  certain  poisons  is  another  cause  of  delirium  or  stu- 
por, more  or  less  profound.  A  fourth  cause  of  mental  derangement 
is  a  shock  to  the  brain  substance,  either  from  a  blow  or  from  a  very 
intense  mental  impression,  such  as  powerfully  affects  the  emotions. 

Symptoms  Ailbrded  by  the  Eyes  and  Ears. 

The  eyes  may  manifest  diseases  of  their  own  structure,  which 
are  the  subjects  of  special  study,  treated  of  in  another  part  of  this 
work  ;  or  they  may  indicate,  symptomatically,  morbid  conditions 
of  the  brain.  Rolling  the  eyes  from  side  to  side  is  a  common 
symptom  of  brain  trouble,  especially  in  infants.  Before  the  begin- 
ning of  a  convulsion,  not  infrequently  the  eyelids  are  rapidly 
closed  and  opened  a  number  of  times.  Squinting,  when  not  habit- 
ual during  health,  is,  in  the  presence  of  other  evidence  of  brain 
disease,  a  bad,  though  not  necessarily,  a  fatal  symptom.  The  con- 
dition of  ihe pupil  is  often  significant.  It  is  usually  dilated  in  apo- 
plexy, dropsy  of  the  head,  and  poisoning  by  Jamestown  weed  (stra- 
monium) ;  and  conti-acted  in  stupefaction  by  opium,  as  well  as  in 
inflammation  of  the  interior  of  the  eye,  or  of  the  brain.  Shrinking 
from  the  light  is  a  sign  either  of  inflammation  of  the  eye  or  brain, 
or  of  an  unusual  morbid  condition  of  the  nervous  apparatus. 

Deafness  (to  be  specially  considered  in  another  part  of  this 
work)  may  result,  in  various  degrees,  from  wax  accumulated  in 
the  ear  ;  from  structural  disease  of  the  external,  middle,  or  inter- 
nal ear  ;  from  very  large  doses  of  quinine  ;  from  typhus  or  typhoid 
fever,  or  from  serious  disease  of  the  brain. 

PHYSICAL  DIAGNOSIS. 

Thus  far.  we  have  considered  chiefly  those  indications  of  dis- 
ease which  are  obvious,  or  which  are  made  known  b}^  the  patient's 
own  account  of  himself.  Other  manifestations  of  morbid  changes 
in  the  internal  organs,  especially  in  the  lungs  and  heart,  are  recog- 
nized by  processes  requiring  special  knowledge  and  skill.  The 
principles,  nevertheless,  of  these  processes,  are  very  simple.  The 
eye,  the  ear,  and  the  hand,  are  employed  to  ascertain  what  differ- 
ences exist  in  the  physical  conditions  of  the  contents  of  the  chest 
or  abdomen,  from  the  conditions  known  to  belong  to  health. 

Besides  inspection  by  the  eye,  of  the  shape  and  size  of  the  two 
sides  of  the  chest,  or  of  the  contour  of  the  abdomen,  careful  weas- 
urement  of  the  dimensions  of  those  parts  of  the  body,  sometimes 
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made  daily,  or  at  longer  intervals,  may  render  important  service. 
Pleuritic  effusion  (dropsy  of  the  chest,  from  inflammation)  upon 
one  side  may  thus  be  revealed  ;  or,  if  instead  of  distention,  there 
be  contraction  of  one  side,  the  disappearance  of  watery  effusion 
may  be  inferred  in  some  cases,  and  collapse  of  the  lung  from  dis- 
ease in  others.  Inspection  of  the  abdomen  assists  greatly,  of 
course,  in  the  discovery  of  pregnancy,  and  ovarian  and  other  tu- 
mors. 

By  the  touch,  skilfully  used,  a  practitioner  may  learn  a  good 
deal  about  the  state  of  the  contents  of  the  abdomen,  as  well  as  in 
regard  to  the  character  of  morbid  swellings  in  other  parts  of  the 
body.  Hardness,  softness,  mobility,  and  fluid  fluctuation,  are 
thus  especially  determined. 

Percussion  is  the  term  applied  to  a  method  of  tapping  or  thrum- 
ming with  a  finger,  or  with  a  little  hammer  made  for  the  purpose 
(most  physicians  use  the  finger),  either  directly  upon  the  chest  or 
abdomen,  or  on  a  finger  laid  upon  the  part  examined.  Occasion- 


FlGURE  175. — A  hammer  with  an  india-rubber  head  for  percussing,  and  an  ivory  or  hard  rub- 
ber shield,  called  a  pleximeter,  which  is  to  be  laid  upon  the  surface  of  the  part  examined  to  re- 
ceive the  blows  of  the  hammer. 

ally  something  else  is  used  to  percuss  upon  instead  of  the  finger. 
Generally,  the  middle  finger  of  the  left  hand  is  placed  at  length 
over  the  part,  and  the  fore  or  middle  finger  of  the  right  hand  is 
used  to  thrvm  gently  upon  it.  The  sound  thus  brought  out  is  often 
very  significant.  Masons  and  others  emi)loy  the  same  method  to 
ascertain  whether  a  wall  is  of  brick  or  of  frame-work,  or  to  find 
the  position  of  a  hollow  flue  in  a  solid  wall,  etc. ,  etc. 

WheU;,  for  an  illustration,  the  lungs  are  perfectly  healthy,  tap- 
ping anywhere  on  the  chest,  except  just  over  the  heart,  or  near  the 
liver,  or  on  the  thickest  part  of  the  shoulder-blade,  will  bring  out  a 
hollow  sound.  Striking,  instead,  on  the  fleshy  part  of  the  thigh, 
will  produce  a  very  dull,  scarcely  audible  sound.  Over  the  belly, 
when  distended  with  wind  in  the  bowels,  a  "drum-like"  (tym- 
panitic) resonance  will  be  obtained.  These  last,  the  drum-like 
and  the  thigh  sounds  on  percussion,  are  extreme  opposites.  be- 
tween which  other  kinds  of  resonance  may  be  ranged,  differing 
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mainly  in  degree.  Some  peculiar  sounds,  however,  are  at  times 
noticed,  as  the  "cracked-pot"  sound,  in  certain  cases  of  advanced 
disease  of  the  lungs. 

If  air  fills  the  lungs,  as  in  full  health,  the  hollow  sound,  above 
mentioned,  occurs.  When,  instead,  water  (as  in  pleurisy,  with 
effusion)  fills  up  part  of  the  chest,  a  dull  sound  is  produced.  So  it 
is,  in  greater  or  less  degree,  when  a  lung  is  solidified,  in  pneumo- 
nia, or  in  consumption.  Not  unfrequently,  however,  destructive 
change  in  a  lung  from  consumption  may  leave  a  cavity  or  a  col- 
lapse of  a  portion  of  the  lung-tissue,  and  then  the  '"tympanitic" 
sound  results  ;  or  one  not  very  different,  called  "amphoric." 

Over  the  heart,  which  lies  behind  the  breast-bone  and  the 
third,  fourth,  and  fifth  ribs,  just  to  the  left  of  the  breast-bone  or 
sternum,  the  percussion  resonance  is  moderately  dull ;  although 
far  from  having  the  flatness  of  the  thigh  sound.  Along  and  just 
above  the  lower  edge  of  the  ribs  on  the  right  side,  the  liver  gives 
another  region  of  moderately  dull  sound.  When  the  stomach  is 
empty,  a  somewhat  peculiar  hollow  sound  belongs  over  it — 
changed  to  a  dull  sound  immediately  after  a  meal. 

Percussion  over  the  abdomen  often  affords  very  important 
signs  :  as.  for  instance,  discriminating  between  windy  distention 
of  the  belly,  giving  a  very  hollow  (tympanitic)  sound,  and  dropsy  of 
the  abdomen,  with  the  dull  resonance  produced  by  accumulation  of 
water.  Tumors,  aneurism,  etc.,  will  also  cause  dulness  of  abdom- 
inal resonance  ;  the  limits  of  which  will  assist  very  materially 
in  locating  precisely  the  seat  of  disease,  and  in  inferring  its  char- 
acter. 

Auscultation  is  simply  careful  listening  to  sounds  occurring  in 
the  cavities  of  the  body.  Except  in  the  case  of  pregnancy  not 
much  opportunity  occurs  for  diagnosis  by  auscultation  of  the  ab- 
domen. Affections  of  the  chest  are  so  constantly  examined  by 
auscultation  and  percussion,  that  a  skilful  practitioner,  at  the  pre- 
sent time,  would  as  soon  omit  feeling  the  pulse  as  listening  to  the 
sounds  of  the  chest  in  any  case  involving  the  lungs,  heart,  or 
pleura. 

Instrumental  auscultation  is  effected  by  the  use  of  a  single  or 
double  tube,  called  a  stethoscope.  Its  chief  advantage  is  found  in 
distinctly  locating  sounds  in  the  region  of  the  heart.  For  listening 
to  the  lung-sounds,  many  practitioners  prefer  to  place  the  ear 
directly  upon  the  chest,  proper  care  being  taken  to  protect  the 
patient  from  exposure  to  cold  during  such  an  examination. 

The  same  simple  principles  lie  behind  diagnosis  by  auscultation 
as  have  been  mentioned  in  connection  with  percussion.  We  must 
ascertain  first,  what  sounds  are  heard  upon  listening  with  the  ear 


disease:  its  nature,  causes,  and  manifestations.  323 


over  healthy  hings,  or  over  a  healthy  heart.  Then  we  can  compare, 
with  these  as  "normal  "  or  standard  sounds,  those  heard  in  differ- 
ent cases  of  disease.  No  one  can  become  skilful  in  practical  aus- 
cultation without  actual  familiarity  both  with  healthy  sounds  and 
with  those  met  with  in  tlie  various  disorders  of  the  lungs  and  heart. 
Except  in  hospitals,  a  long  time  may  elapse  in  the  experience  of  a 
practitioner  before  he  meets  witli  nearly  all  the  characteristic  mor- 
bid sounds  whose  meaning  has  been  ascertained.  Here  we  find 
one  of  the  important  reasons  for  the  use  of  hospital  wards  for 
••  clinical"  or  bed-side  instruction  of  those  who  are  preparing  for 
the  responsibilities  of  medical  practice. 


Figure  170. — A  "  Camman  "  Stethoscope.  Tlie  tips  of  the  curved  tubes  being  placed  in  the 
ears,  are  held  in  place  by  an  elastic  band,  the  trumpet-shaped  e.\tremity  is  then  applied  over  the 
seat  of  the  sound  to  be  listened  to. 

To  describe  all  these  morbid  sounds  and  their  interpretation 
would  be  appropriate  only  in  a  technical  medical  work.  For  the 
unprofessional  reader,  it  will  be  proper  to  mention  here  only,  very 
briefly,  some  of  the  more  strongly  marked  auscultatory  signs  so  as 
to  illustrate  the  use  of  this  method  of  diagnosis. 

A  soft  breathing  sound  (vesicular  murmur)  is  heard  over  the 
chest  when  the  lungs  are  healthy.  In  a  child  (except  when  asleep 
or  very  quiet)  this  sound  is  louder  and  more  blowing  than  in  the 
adult.  Child-like  or  "  puerile  "  respiratory  sound,  therefore,  is  a 
term  sometimes  applied  to  a  slightly  blowing  sound  in  a  grown 
person  from  incipient  disease. 

Suppose  a  case  of  pneumonia  or  inflammation  of  the  lungs.  In 
the  early  stage  for  a  day  or  two,  besides  moderate  dulness  of  reso- 
nance on  percussion  over  some  part  of  one  side  of  the  chest,  on 
listening  there  we  will  find,  in  place  of  the  natural  soft  breathing 
murmur,  Si  fine  crackle,  much  like  what  is  heard  when  one  rubs  a 
few  hairs  together  between  a  thumb  and  finger  close  to  the  ear. 
This  is  the  "crepitant  rale  "  of  pneumonia.  After  two  or  three 
days,  mstead  of  this  we  will  hear  a  bloioing  sound  of  respiration. 
Still  later,  should  the  case  advance  unfavorably,  there  will  occur  a 
coarse  crepitation,  accompanying  the  breaking  down  of  the  mat- 
ter which  has  been  deposited.    If,  on  the  other  hand,  the  inflam- 


324     DISEASE  :  ITS  NATURE,   CAUSES,   AND  MANIFESTATIONS. 

mation  gives  way  early,  as  resolution  takes  place,  the  blowing 
sound  disappears,  and  the  fine  crepitating  sound  comes  back  for  a 
few  days  longer,  to  be  succeeded  again  by  the  normal  murmur  of 
health. 

Take,  as  another  example,  the  progress  of  an  ordinary  case  of 
pulmonary  consumption.  First  of  all  (in  most,  not  all  cases),  on 
auscultation,  we  will  find,  just  below  the  collar  bone  on  the  left 
side,  the  expiratory  sound  to  be  longer  and  somewhat  more  blow- 
ing than  is  natural  during  perfect  health.  Next  to  this,  after  a 
variable  interval  of  weeks  or  months,  it  may  be,  a  blowing  respira- 
tory sound  follows,  much  like  that  of  the  middle  stage  of  pneumo- 
nia. Later  still,  as  the  lungs  undergo  serious  degeneration,  first  a 
dry  crackling,  and  then  a  moist  gurgling  will  be  heard  ;  along 
with,  or  else  substituted  by,  other  sounds,  which  indicate  cavities 
in  the  lungs,  collapse  of  a  lung,  pleuritic  effusion,  etc.,  etc.  For 
an  account  of  these  in  particular,  we  must  refer  to  professional 
works. 

Pleurisy  will  answer  for  a  third  illustration  of  the  use  of  physi- 
cal signs  in  diagnosis.  The  inflammatory  adhesion  of  portions  of 
the  pleural  membrane,  which  causes  the  stitch  in  breathing,  also 
produces  a  to-and-fro  friction-sound  which  is  heard  on  listening 
carefully  over  the  affected  side.  Afterwards,  when  watery  effu- 
sion within  the  pleural  cavity  has  occurred,  this  compresses  the 
lung,  solidifying  it,  so  as  to  cause  the  hloicing  sound  of  breathing 
when  listened  to  near  the  effusion.  This  blowing  sound,  in  any 
case,  is  called  hronchial  respiration,  because  it  resembles  the 
sound  lieard  when  the  ear  is  placed  right  over  the  bronchial  re- 
gion, where  the  wind -pipe  divides  to  send  its  branches  (bronchi)  to 
the  lungs.  But,  if  the  quantity  of  water  effused  becomes  greac, 
breathing  in  that  lung  may  be  suppressed  ;  no  respiratory  mur- 
mur is  then  heard,  and  the  resonance  on  percussion  is  very  dull. 
A  notable  fact  in  connection  with  pleuritic  efTusion  is,  that  the  re- 
gion of  percussion-dulness  changes  with  the  position  of  the  body  ; 
falling  when  the  patient  lies  on  the  back,  and  rising  to  a  higher 
line  when  he  is  sitting  or  standing  upright.  When  the  effused 
fluid  disappears  by  absorption,  or  is  drawn  off  by  an  operation, 
that  side  of  the  chest  becomes  more  or  less  contracted  and  de- 
pressed; the  compressed  lung  is,  however,  released,  audits  breath- 
ing is  then  gradually  resumed,  with  blowing  or  bronchial  respira- 
tion again  for  a  time,  and  at  last  the  normal  sound. 

Bronchitis  is  the  term  for  an  ordinary  severe  ' "  cold  on  the 
chest,"  with  cough.  In  this  affection,  the  characteristic  sounds 
heard  on  auscultation  are  mucous  sounds,  called  sonorous  and  sibi- 
lant (hissing,  whistling).    They  vary  considerably,  according  to 
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the  amount  of  mucus  (phlegm)  in  the  bi'onchial  tubes,  even  within 
a  few  }ninutes,  in  different  parts  of  the  chest. 

]'oc<il  sounds  are  compared,  also,  with  those  recognized  in 
health,  by  listening  with  the  ear  uj)on  the  chest  while  the  patient 
speaks  aloud.  Important  and  significant  differences  are  thus  often 
obtained  in  various  diseases. 

Diseases  of  the  heart  are  subject  to  physical  examination,  with 
almost  as  much  precision  of  diagnosis  as  those  of  the  lungs.  Pal- 
pation, i.  e.,  the  careful  use  of  touch,  serves  an  excellent  purpose 
in  determining  the  rate  and  character  of  the  heart's  beat,  the  force 
of  which  is  called  its  impulse.  Percussion  in  some  cases  will  de- 
tect extension  of  tlie  dulness  of  resonance  over  the  region  of  the 
heart  beyond  its  usual  limits.  This  may  be  the  result  either  of  en- 
largement of  the  heart,  or  of  effusion  of  fluid  within  the  pericar- 
dial sac  by  which  the  heart  is  enveloped. 

AtiscultatioH  of  the  heart  examines  chiefly,  though  not  exclu- 
sively, its  two  sounds  :  the  first  and  second.  The  first  sound  is 
longer  and  louder  than  the  second  and  accompanies  the  main  beat 
or  contraction  of  the  ventricles  of  the  heart,  which  causes  the  im- 
pulse. The  second  sound  attends  upon  the  closing  of  the  arterial 
valves  of  the  heart,  during  the  dilatation  of  the  ventricles. 

Frequently,  from  disease  of  the  lining  membrane  of  the  heart, 
some  of  the  valves  are  altered  and  injured.  Most  generally  it  is 
either  the  mitral  or  the  aortic  valves  (both  belonging  to  the  left 
side  of  the  heart)  that  are  thus  affected.  Either  valve  may  be, 
from  structural  alteration,  imperfectly  closed,  or  insufficiently 
opened,  or  both.  Such  changes  are  detected  by  alterations  in  the 
first  and  second  sounds,  above-mentioned. 

Aneurism  of  the  aorta  is  made  known  especially  by  the  exist- 
ence of  another  impulse,  apart  from  the  heart,  but  keeping  time 
with  it.  Other  signs  of  this  affection  exist  also,  not  needing  de- 
scription in  this  place. 

SPECIAL  INSTRUMENTS  FOR  DIAGNOSIS. 

A  very  brief  allusion  to  these  may  here  be  made.  Those  of  most 
importance  are  the  following  :  1.  The  clinical  thermometer  ;  2. 
The  ophthalmoscope  ;  3.  The  laryngoscope  :  4.  The  otoscope  ;  5. 
The  sphygmograph  ;  6.  The  urethral  endoscope  ;  7.  The  vaginal 
speculum  ;  8.  The  uterine  sound  ;  0.  The  pneumatic  aspirator  ;  10. 
The  microscope  ;  11.  The  dynamometer ;  12.  The  spirometer  ;  13. 
The  sesthesiometer. 

The  clinical  thermometer  is  merely  a  small  thermometer  so 
shaped  as  to  be  conveniently  introduced  into  the  arm-pit,  under 
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the  tongue,  or  into  tlie  lower  bowel,  for  observation  of  the  bodily 
temperature.  It  should  be  retained  in  its  place  for  nearly  five 
minutes  before  the  height  of  the  mercury  in  the  tube  is  noted. 


FiGUKE  177. — Clinical  Thermometer.  The  dark  line  between  the  graduations  100  and  10.5  is 
a  detached  portion  of  mercury  which  is  left  behind  a.s  the  column  of  quicksilver  contracts  by 
coohng,  and  its  upper  end  indicates  the  height  to  which  the  mercury  has  risen. 


A  very  low  arm-pit  temperature,  e.  g.,  below  90°,  is  a  sign  of 
immediately  dangerous  prostration.  A  very  high  temperature, 
100°  to  108°,  is  almost  as  alarming,  in  view  of  the  impending  pro- 
gress and  consequences  of  the  attack.  Certain  diseases,  as  typhoid 
fever,  relapsing  fever,  etc..  have  a  more  or  less  regular  succession 
of  temperature  changes.  Both  for  diagnosis  and  prognosis,  then, 
i.  e..  to  determine  what  is  the  matter  and  what  will  he  the  result  of 
the  disorder  present,  careful  observation,  and  often  record,  of  the 
indications  of  the  thermometer,  from  time  to  time,  will  be  of  much 
importance.  [The  value  of  this  means  of  diagnosis  when  the  ther- 
mometer is  in  the  hands  of  an  intelligent  person  and  can  be  used 
frequently  and  without  delay,  has  led  to  the  introduction  elsewhere 
of  a  special  section  devoted  to  it. — Ed.  J 


Figure  17S. — Ophthalmoscope. 


The  ophthalmoscope  is  a  specially  constructed  perforated  mir- 
ror for  the  close  examination  of  the  interior  of  the  eye  by  a  strong- 
light.  It  is  principally  employed  in  the  treatment  of  affections  of 
the  eye  itself  ;  although  not  unf requently  used,  also,  to  learn  some- 
thing indirectly  concerning  the  condition  of  the  brain.  [See  Chap- 
ter on  Diseases  of  the  Eye,  in  this  work.] 

The  otoscope,  or  ear-speculum,  is  a  small  tube  designed  for 
close  inspection  of  the  accessible  portion  of  the  ear.  [See  Chapter 
on  Diseases  of  the  Ear.] 

For  an  account  of  the  urethral  endoscope,  we  must  refer  the 
reader  to  what  is  said  in  more  technical  treatises  on  Diseases  of 
the  Male  and  Female  Genital  Organs.  All  that  is  needed  of  in- 
formation in  regard  to  the  vaginal  speculum  and  uterine  sound, 
will  be  found  under  the  heading  of  Diseases  of  Females. 

The  laryngoscope  is  a  small  mirror,  fixed  on  the  bent  end  of  a 
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handle,  ami  used  to  throw  Hght  upon  the  entrance  to,  and  upper 
portion  of  the  larynx  or  windpipe.  The  mirror  is  commonly  not 
more  than  an  inch  in  diameter.    It  is  introduced  gently  througli 


FiarUE  179. — Laryngoscope  and  RefJector.  The  latter  is  attached  by  an  elastic  hand  to  the 
forehead  of  the  examiner,  and  serves  to  reflect  the  light  from  a  lamp  into  the  cavity  of  the  mouth. 

the  open  mouth,  so  as  to  rest  against  the  upper  palate,  sloping 
over  the  entrance  to  the  windpipe.  A  strong  light  being  then  di- 
rected upon  it  by  another  larger  mirror,  the  observer  can  look 
right  into  the  larynx.  Thus  the  vocal  cords  can  be  seen,  and  the 
physiology  of  the  voice  has  been  studied  to  advantage  with  this 
instrument.  The  condition  of  the  larynx  as  to  health  or  disease 
can,  by  its  aid,  be  thoroughly  examined  :  and  surgical  operations, 
for  removal  of  laryngeal  tumors,  etc.,  are  thus  often  greatly  fa- 
cilitated.   [See  Chapter  on  Diseases  of  the  Throat.] 

The  rhinoscope  is  a  still  smaller  mirror,  arranged  upon  the 
same  principle,  to  inspect  the  condition  of  the  passages  from  the 
posterior  portions  of  the  cavities  of  the  nose  downward  towards 
the  throat. 


Figure  180, — A  Sphygmograph  in  position. 

The  sphygmograph  is  an  extremely  ingenious  instrument,  con- 
trived not  only  for  precisely  measuring,  but  also  for  recording  the 
pulse.    Its  essential  parts  are,  a  delicate  lever,  one  end  of  which 
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rests  firmly  upon  the  artery  which  pulsates  at  the  wrist,  while  the 
other  end  carries  a  sort  of  pen  ;  and  a  recording  apparatus,  which, 
by  clock-work,  so  moves  a  strip  of  paper  as  to  receive  a  tracing  of 
the  pulse-beats  from  the  pen  at  the  end  of  the  lever.  Thus  all  the 
characters  of  the  pulse,  in  health  and  disease,  can  be  made  visible 
for  careful  study  and  cornparison. 

The  sphygmograph  is  of  great  value  in  the  study  of  the  causa- 
tion of  the  pulse,  as  a  physiological  subject ;  and  also  in  the  inves- 
tigation of  diseases  of  the  heart  and  blood-vessels.  For  the  pur- 
pose of  the  practitioner,  however,  unless  in  hospitals,  it  cannot 
be  conveniently  employed  to  any  great  extent. 


Fig  181.  Pig.  183. 


Figure  181. — A  Pneumatic  Aspirator.  A,  is  a  pump  used  for  exhausting  the  air  fi-om  the 
vessel  B.  D,  is  a  two-way  stop-coclc,  opening  either  in  the  direction  of  the  pump  or  to  the  hollow 
needle  E.  P,  is  an  outlet  in  the  bottom  of  the  bottle,  closed  by  the  stop-cock  C,  by  which  the 
bottle  may  be  emptied  when  necessarv,  in  the  course  of  an  operation. 

Figure  188. — A  common  form  of  Microscope. 

Pneumatic  aspimfioii  is  effected,  both  for  diagnosis  and  for 
the  treatment  of  fluid  accumulations,  by  means  of  an  exhausting 
instrument,  with  which  is  connected  a  fine  hollow  needle.  This 
needle  is  so  small,  that  it  can  be  introduced  almost  anywhere  into 
the  body  without  much  danger ;  and  yet  the  suction  apparatus  to 
which  it  is  attached  makes  it  a  potent  and  often  very  useful  instru- 
ment in  cases  difficult  to  deal  with  otherwise.    By  drawing  out  a 
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drop  or  two  of  fluid  from  a  swelling  whose  nature  is  not  clearly 
known  by  other  signs,  its  examination  may  be  satisfactorily  made. 
Whether  or  not  to  operate  further  in  such  a  case,  may  thus  be 
decided.  Large  quantities  of  fluid  may,  when  desirable,  be  with- 
drawn from  the  cavities  of  the  body  by  means  of  the  aspirator. 

The  intcrosrope  is  one  of  the  most  magnificent  contributions  of 
physical  science  to  human  knowledge.  Its  sphere  may  almost  be 
said  to  be  the  whole  accessible  world.  Its  services  in  connection 
with  the  study  of  disease  are  very  numerous.  Both  in  practical 
medicine  and  in  surgery,  its  minute  inspection  of  the  fluids  and 
solid  tissues  is  often  invaluable  for  diagnosis,  and  thus  for  treat- 
ment. After  death,  the  information  which  it  reveals  in  regard  to 
the  changes  produced  in  the  organs  by  different  diseases,  goes 


Fig.  183. — A  Spirometer.  Fir,.  184. — A  Dynamometer. 


farther,  and  is  more  exact  than  that  obtainable  by  any  other 
method.  Not  the  least  of  the  utilities  of  the  microscope  is  that  be- 
longing to  the  aid  it  gives  in  medical  jurisprudence,  in  determin- 
ing the  nature  of  materials  (as  blood,  etc.)  in  weighing  evidence  in 
criminal  trials. 

The  Spirometer  is  used  to  measure  the  air-capacity  of  the  chest, 
and  consists  of  an  air-receiver  into  which  the  person  blows  after 
first  filling  the  lungs  by  a  forcible  inspiration.  In  the  variety  here 
shown,  the  rod  projecting  from  the  top  has  an  index  of  the  number 
of  cubic  inches  of  air  expired. 

The  Dynamometer  consists  of  an  elliptic  spring  used  to  deter- 
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mine  the  relative  strength  of  the  grasp  of  the  hands  compared 
with  each  other  and  with  the  healthy  condition  ;  and  also,  in 
some  cases,  the  power  of  maintaining  steady  and  uniform  contrac- 
tion of  the  muscles  of  the  fore-arm  and  hand.  An  index  serves  to 
show  the  degree  of  force  exerted. 

The  ^sthesiomefer  is  used  to  determine  the  acuteness  of  the 
sense  of  touch,  which  varies  at  different  parts  of  the  surface  and 
undergoes  considerable  changes  in  the  course  of  some  diseases  of 
the  nervous  system.  There  are  a  variety  of  modifications  of  the 
instrument,  but  all  have  two  points  so  arranged  that  they  can  be 
adjusted  at  different  distances.  The  person  being  examined  closes 
the  eyes,  and  judges,  by  the  sense  of  touch,  whether  one  or  two 


PioURE  18.5. — An  ^sthesiometer. 

points  are  distinguishable,  and  the  relative  acuteness  of  the  sense 
is  an  indication  of  its  condition. 

Every  well-educated  physician  (and  no  physician  should  be 
otherwise  than  well  educated)  needs  to  be  familiar  with  the  above 
instrumental  means  which  are  now  employed  for  the  investigation 
and  treatment  of  disease.  Yet  we  have  the  best  authority  for  af- 
firming that  no  apparatus  will  enable  a  practitioner  ever  to  dis- 
pense with  the  careful  and  skilful  use  of  his  own  natural  senses  ; 
of  his  cultivated  perception,  sagacity,  trained  judgment  and  ac- 
quired knowledge.  Of  all  the  gifts  available  in  the  treatment  of 
disease,  apart  from  rare  and  peculiar  genius,  the  best  must  always 
be.  educated  common-sense. 
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THERAPEUTICS;  OH,  THE  MODES 
OF  EMPLOYING  REMEDIES. 


Therapeutics  (from  the  Greek  word  ^c/iaTrcvoj,  "I  alleviate,"  ''I 
attend  upon  the  sick  is  that  department  of  medical  science 
which  embraces  the  general  principles  of  the  management  and  treat- 
ment of  disease.  A  detailed  description  of  the  properties  of  drugs 
and  other  remedial  agents  is  more  appropriately  included  under 
Materia  Medica.  The  two  branches  of  study  are  usually  taught  in 
association,  but  I  shall  separate,  as  far  as  possible,  the  principles 
of  treatment  from  the  description  of  the  properties  of  the  articles 
employed.  It  may  seem  to  the  inexperienced  that  nothing  is  easier 
than  to  prescribe  an  article  of  the  materia  medica  in  the  full  hope 
and  belief  that  certain  inevitable  good  results  may  follow  ;  but,  as 
will  be  presently  shown,  there  are  many  modifying  circumstances 
to  be  taken  into  consideration  in  the  proper  appreciation  of  the 
adaptability  of  drugs  to  special  unnatural  conditions.  In  other 
words,  the  prescriber  should  be  a  good  therapeutist.  He  must  un- 
derstand the  properties  of  the  drugs  he  wishes  to  use  ;  must  pos- 
sess the  power  of  accurately  distinguishing  different  states  of 
disease  ;  must  appreciate  the  healing-power  of  nature,  which  in- 
stinctively tends  to  the  reparation  of  injuries  or  the  establishment 
of  the  usual  equilibrium  of  all  the  functions  ;  and  must  comprehend 
that  in  the  treatment  of  disease  a  blind  reliance  on  drugs  should 
not  supersede  the  employment  of  appropriate  diet,  and  of  such 
general  hygienic  care  as  will  materially  assist,  if  not  frequently 
procure,  the  recovery  of  the  patient. 

The  Circumstances  which  Modify  the  Action  of  Medicines. 

are  numerous,  and  must  influence  the  physician  in  the  treatment 
of  each  case  under  his  immediate  observation.  Among  these  may 
be  mentioned  sex,  climate,  age,  occupation,  etc.,  and  each  of  these 
will  be  briefly  considered. 

1.  Age. — The  treatment  of  tender  infancy  necessarily  varies 
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greatly  from  that  adopted  in  adult  life.  It  is  not  the  mere  question 
of  difference  of  age,  but  rather  the  difference  of  susceptibility,  the 
special  characteristics  of  development,  the  predominance  of  certain 
tendencies  to  disease,  that  must  all  be  taken  into  careful  consid- 
eration. In  the  earliest  period  of  life,  for  example,  there  exists  a 
marked  impressibility  of  the  nervous  system  and  of  the  mucous 
membranes  and  skin,  leading  to  convulsive  and  other  nervous 
affections,  diarrhoea,  bronchial  disturbance,  sore  mouth,  eruptions 
of  various  degrees  and  character,  etc.  The  generally  acid  condi- 
tion of  the  stomach,  which  may  be  due  to  the  increased  secretion 
of  acid  in  that  organ,  or  to  changes  which  the  food  undergoes 
there,  must  also  be  borne  in  mind.  Blisters  must  also  be  employed 
with  great  caution  in  infancy,  on  account  of  their  tendency,  if  long 
applied,  to  produce  gangrene. 

After  this  period,  these  tendencies  gradually  subside,  and  not 
until  the  period  of  puberty  is  there  any  special  condition  of  the  sys- 
tem worthy  of  observation.  From  this  time,  even  until  after  the  age 
of  full  growth  and  manhood,  there  is  a  greater  disposition  to  affec- 
tions of  the  lungs,  especially  consumption.  In  old  age,  owing 
chiefly  to  exhausted  nervous  power,  morbid  conditions  of  a  differ- 
ent nature,  particularly  those  of  the  urinary  organs,  torpor  of  the 
intestines,  and  various  forms  of  chronic  disease,  almost  inevitably 
occur. 

Appreciating  all  these  peculiarities  and  morbid  tendencies,  de- 
pending on  the  age  and  development  of  the  patient,  the  intelligent 
prescriber  will  be  able  to  modify  the  details  of  his  treatment  to 
suit  the  particular  case. 

The  dose  to  be  administered  will  vary  with  the  age.  The  pe- 
riod of  adult  life  is  always  taken  as  the  standard,  and  when  a  dose 
is  mentioned  it  must  always  be  assumed  that  this  is  the  age  implied. 

[Although  a  number  of  rules  have  been  suggested  by  physi- 
cians for  determining  the  size  of  doses  for  various  ages,  they  are 
subject  to  many  exceptions,  and,  owing  to  the  variable  strength  of 
most  preparations,  are  of  little  practical  value,  since  the  effect 
produced  by  the  remedy  is  the  only  reliable  gauge  to  the  amount 
which  will  be  required.  As  an  indication  of  the  proportions  com- 
monly found  to  exist,  it  may  be  stated  that  a  child  one  year  of 
age  requires  one-twelfth  the  full  dose  ;  two  years  of  age,  one- 
eighth  the  full  dose  ;  three  years  of  age,  one-sixth  the  full  dose  ; 
six  years  of  age,  one-fourth  the  full  dose  ;  eight  years  of  age, 
one-third  the  full  dose  ;  twelve  years  of  age,  one-half  the  full  dose  ; 
sixteen  years  of  age,  three-fourths  the  full  dose. — Ed.] 

But  there  are  few  rules  without  exceptions,  and  such  exist  here, 
for  some  harmless  medicines  may  be  given  to  young  children  in 
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large  doses,  while  other  more  powerful  remedies,  such  as  opium, 
antimony,  etc..  must  be  cautiously  prescribed  in  minute  doses,  if 
prescribed  at  all.  At  this  early  period  it  is  much  more  difficult  to 
produce  salivation  from  the  use  of  mercurials  than  in  after-life. 

In  advanced  age,  while  the  doses  of  remedies  are  usually  those 
of  adult  life,  there  are  certain  irritating  and  sedative  articles  of 
the  materia  iriedica  which  cannot  be  administered  in  the  accus- 
tomed doses  of  that  period. 

2.  Sex. — Although,  as  a  general  rule,  the  doses  of  remedies  and 
the  treatment  of  diseases  are  the  same,  whether  the  patient  be  of 
the  male  or  female  sex,  the  modifying  influence  of  greater  nervous 
impressibility  in  the  latter  may  render  a  diminished  dose  more 
judicious,  while  her  peculiar  uterine  organization  may  bring  into 
question  other  elements,  giving  a  new  pliase  to  the  therapeutic 
consideration  of  her  case. 

Many  powerful  remedies  are  quite  inadmissible  during  the  con- 
dition of  pregnancy,  as  they  may  endanger  the  vitality  of  the  un- 
born child  by  impairing  its  nutrition,  or  by  exciting  unduly  the 
contractile  powers  of  the  uterus.  During  the  time  of  nursing, 
similar  care  and  caution  must  be  observed,  so  that  the  remedial 
agents  thus  introduced  into  the  system  of  the  mother  may  not,  by 
the  active  process  of  absorption,  come  within  the  reach  of  the  child 
at  the  breast  by  constituting  an  ingredient  of  the  milk  imbibed  by 
it. 

3.  CUinafe. — The  therapeutic  action  of  medicines  is  materially 
affected  by  climate,  for  it  has  been  found  that  it  is  impracticable 
to  administer  the  same  doses  in  hot  climates  as  in  those  of  a  more 
temperate  character,  probably  on  account  of  the  increased  nervous 
susceptibility  of  residents  of  the  former.  The  effect  of  change  of 
climate  upon  human  health  and  as  an  auxiliary  to  the  treatment 
of  disease  is  an  extremely  interesting  and  valuable  study.  [Many 
diseases  which  have  their  origin  in  local  causes  are  only  relievable 
when  the  patient  can  be  removed  to  a  climate  where  such  causes 
do  not  exist,  in  which  case  it  is  not  so  much  the  direct  value  of  the 
special  resort  as  the  absence  of  these  certain  direct  causes.  In 
other  cases,  however,  the  bracing  influence  of  high  mountainous 
regions,  or  the  relaxing  effects  of  warm,  moist,  and  equable  atmo- 
spheres, such  as  exist  on  our  southern  sea-coast,  are  powerful  aids 
in  the  treatment  of  many  affections,  and  are  fully  referred  to  in 
another  portion  of  this  work. — Ed.] 

4.  Occupation  and  Habit.— It  will  be  readily  understood  that 
these  exert  a  decided  influence  in  modifying  the  effect  of  medicines. 
Those  who  by  their  employment  are  daily  exposed  to  the  various 
changes  of  temperature  and  to  every  phase  of  weather,  become 
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in  consequence  less  impressible.  While  they  are  not,  therefore, 
so  liable  to  attacks  of  disease,  they  require  larger  doses  of  medicines 
than  those  of  more  sensitive  organization  whose  lives  have  been 
cast  in  luxurious  ease  and  inactivity. 

So  far  as  habit  influences  the  action  of  medicines,  it  may  be 
stated  that,  as  a  general  rule,  the  effect  is  weakened  with  the  pro- 
tracted use  of  any  agent.  In  other  words,  the  patient  becomes  ac- 
customed to  the  continuous  impression  of  the  same  dose,  and  re- 
quires an  increased  amount  to  produce  the  same  effect,  whether 
the  article  employed  be  a  stimulaiit  or  a  narcotic.  Yet  such  is  not 
always  the  case,  as  is  illustrated  in  the  use  of  some  purgative  medi- 
cines, saline  waters  for  example,  which  act  more  satisfactorily 
by  the  repeated  daily  impression  of  the  same  small  doses. 

5.  Mental  Influence. — Emotional  causes  also  modify  the  action 
of  remedies  ;  a  large  dose,  as  of  opium,  being  required  when  the 
patient  is  the  subject  of  great  pain  or  mental  excitement.  It  is  no 
new  theme  for  discussion  as  to  the  effect  exerted  by  confidence  or 
faith  in  the  treatment,  and  this  is  but  another  illustration  of  the 
effect  of  the  mind  upon  the  body.  Bread-pills  have  often  been  pre- 
scribed in  cases  which  required  no  further  medication,  merely  to 
gratify  the  patient  with  the  delusion  that  he  was  being  subjected 
to  therapeutic  treatment. 

6.  Tetnperaineut  and  Peculiarities. — Temperament  has  much  to 
do  with  the  therapeutic  action  of  medicines.  A  mode  of  treatment 
— blood-letting,  for  example— that  would  be  tolerated  by  those  of 
sanguineous  temperament,  might  seriously  disagree  with  those 
of  an  opposite  or  nervous  character;  while  a  narcotic  like  opium 
would  impress  the  former  less  favorably  than  the  latter.  A  dose 
of  a  cathartic  which  would  produce  gentle  purgation  in  one,  might 
in  another  prove  irritating  by  its  excessive  action.  Certain  medi- 
cines always  disagree  with  some  individuals,  producing  violent, 
almost  dangerous  symptoms,  even  when  given  in  ordinarily  harm- 
less doses.  Some  persons  cannot  even  inhale  the  odor  of  special 
drugs  without  distress,  and  life  is  sometimes  endangered  by  a  per- 
sistence in  the  use  of  articles  of  a  comparatively  innocuous  char- 
acter. When  such  is  found  to  be  the  case,  a  physician  governs 
his  treatment  accordingly,  and  omits  the  employment  of  such 
deleterious  or  offensive  remedies. 

In  addition  to  all  these  modifying  influences,  other  agencies 
operate  to  increase  the  efficiency  of  medicines,  such  as  the  nature 
and  stage  of  the  disease,  the  purity  of  the  articles  employed,  the 
period  of  the  day,  and  other  interfering  causes  that  need  not  now 
be  enumerated,  since  they  can  be  correctly  appreciated  only  by 
one  who  has  specially  studied  the  subject. 
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It  might  naturally  be  inquired  hoic  the  medical  propertiefi  of 
the  various  articles  employed  were  first  discovered.  It  would  not 
be  safe  to  assume  that  because  several  substances  may  possess  sim- 
ilar physical  or  botanical  characteristics,  their  action  and  med- 
ical (qualities  should  be  analogous.  This  is  frequently  the  case, 
but  some  of  the  most  virulent  remedies  may  and  do  exist  in  the 
same  botanical  list  with  others  that  are  perfectly  innocent  ;  while 
medicines  of  very  similar  therapeutic  action  are  found  in  very 
different  botanical  classes.  Although  many  of  the  acids  and  alka- 
lies have  among  themselves  the  same  general  action,  merely 
chemical  similarity  of  composition  gives  no  clue  to  their  remedial 
virtues.  Nothing  can  be  inferred  from  such  physical  properties  as 
taste,  smell,  color,  or  external  appearance.  A  number  of  the  most 
commonly  employed  articles  have  the  same  absolutely  white  color, 
and  are  almost  indistinguishable  except  by  the  application  of  ap- 
propriate chemical  tests,  and  yet  they  vary  in  therapeutic  action 
from  the  most  harmless  to  the  most  poisonous  characteristics.  The 
remedial  properties  of  many  of  the  articles  commonly  employed 
were  discovered  from  experiments  on  the  lower  animals,  the  in- 
ference being  drawn  that  similar  effects  would  be  produced  upon 
the  human  system.  The  objection  to  placing  too  much  reliance  on 
this  method  is  the  want  of  analogy  in  their  physiological  and 
anatomical  organization.  Some  animals  will  tolerate  very  large 
doses  of  medicine  which  have  a  most  injurious  effect  on  man  ;  such 
active  and  poisonous  articles  as  tartar-emetic,  belladonna,  etc., 
having  been  taken  by  them  without  any  apparent  evil  effect. 
Sometimes  articles  are  injected  izito  the  blood-vessels  of  animals 
with  the  view  of  studying  their  effects  through  the  medium  of 
the  circulation,  but  this  is  not  always  a  safe  procedure,  and  the 
general  disturbance  produced  in  the  nervous  system  is  often  suf- 
ficient to  deprive  the  experiments  of  value.  It  is  desirable,  in 
investigating  the  action  of  medicines,  in  the  living  subject,  that 
their  influence  shall  be  studied  in  a  condition  of  disease  as  well  as 
of  health,  as  the  former  may  modify  the  potency  or  efficiency  of 
the  agent  employed.  The  modern  therapeutist  does  not  confine 
himself  to  the  study  of  the  therapeutic  action  of  drugs  alone. 
Equally  important,  probably  more  deserving  of  his  study,  is  the 
investigation  of  their  physiological  action,  or  the  evidences  ex- 
hibited of  changes  or  modifications  in  the  character  or  functions 
of  organs,  by  which  vital  action  is  increased,  diminished,  or  al- 
tered. 

Vol.  I.— 22 
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Parts  to  which  Medicines  are  Applied. 

It  is  generally  assumed,  in  the  popular  mind,  that  medicines 
must  be  given  by  the  stomach,  in  order  to  produce  their  anticipated 
effects.  Other  channels  are,  however,  offered  for  their  introduc- 
tion. Externally,  the  skin,  although  naturally  an  impediment  to 
the  rapid  absorption  of  medicines,  may  be  a  medium  for  the  thera- 
peutic employment  of  medical  agents.  Poultices,  lotions,  baths, 
plasters,  etc.,  exert  their  effect  by  direct  application  to  this  ex- 
ternal covering  of  the  body.  Friction  is  also  employed  in  some 
cases,  either  dry  or  with  medical  agents,  usually  of  a  stimulating 
character  ;  or  a  remedy  susceptible  of  solution  in  some  fatty  sub- 
stance may  be  rubbed  into  the  skin,  a  delicate  portion  of  the 
surface  being  selected  for  the  purpose,  at  which  the  entrance  of 
the  finely  divided  article  through  the  pores  of  the  skin  may  be 
readily  effected.  Such  regions  are  also  chosen  as  are  most  largely 
supplied  with  lymphatic  or  absorbent  vessels.  The  parts  selected 
are  usually  the  inner  surfaces  of  the  thigh  or  the  arm,  the  arm-pit, 
the  back,  etc.,  and  the  dose  to  be  administered  is,  of  course,  larger 
than  that  usually  given  by  the  stomach.  The  process  is  rather 
tedious  and  troublesome,  and  the  results  often  uncertain,  while  at 
the  same  time  producing  occasionally  much  local  irritation.  But 
when  the  stomach  is  extraordinarily  sensitive,  or  difficulty  exists 
in  swallowing,  this  offers  an  additional  channel  for  the  introduc- 
tion of  remedial  agents. 

Medicines  may  be  introduced  through  the  surface  of  the  skin 
after  removal  of  the  cuticle,  or  outer  layer,  by  a  blister,  when  they 
may  either  be  sprinkled  upon  the  bare  surface  in  fine  powder,  or. 
if  too  irritating,  associated  with  some  bland  article,  as  lard,  simple 
cerate,  etc.  The  advantages  of  such  a  method  of  administration 
are,  that  the  article  employed  acts  rapidly  and  efficaciously  with- 
out being  compelled  to  pass  through  an  intermediate  process  of 
stomachal  digestion  ;  but  the  application  is  frequently  attended 
with  much  pain  and  local  irritation,  at  times  resulting  in  disfigure- 
ment of  the  denuded  part.  The  articles  introduced  in  this  way  are 
usually  powerful  medicines,  such  as  morphia,  strychnia,  bella- 
donna, corrosive  sublimate,  etc. ;  but  this  plan  of  treatment  is 
rarely  or  never  employed  except  in  the  cases  of  emergency  already 
referred  to. 

Hfipodermic  MedicaUon  or  Injection. — This  term  denotes,  as 
does  its  Latin  synonym,  subcutcmeoiis  injection,  the  introduction  of 
medicinal  articles  in  perfect  solution  into  the  areolar  tissue  beneath 
the  skin.     This  is  effected  by  means  of  a  fine,  lancet-pointed 
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syringe  of  minute  calibre,  capable  of  holding  a  drachm  or  less  of 
the  fluid,  and  made  of  glass,  hard  rubber,  silver,  or  gold.  Owing 
to  the  care  required  in  the  use  of  this  method,  it  ought  not  to  be 
resorted  to  without  the  instruction  and  advice  of  a  physician. 
The  parts  selected  for  the  injection  are  usually  the  outer  surfaces 
of  the  thighs,  arms,  and  legs,  or  the  abdomen,  and  the  back — regions 


which  one  would  naturally  suppose  would  be  particularly  adapted 
for  this  method  of  medication.  The  articles  introduced  in  this  way 
are  some  of  the  most  powerful  of  the  materia  medica,  being  arsenic, 
morphia,  prussic  acid,  strychnia,  atropia,  and  a  few  other  agents, 
which  need  not  here  be  enumerated.  Hypodermic  injection  of 
medicines  is  resorted  to  by  physicians  for  cases  in  which,  as  in 
severe  suffering,  immediate  relief  is  demanded,  the  action  of  the 
medicine — which,  by  the  way,  is  given  in  smaller  doses  than  by 
the  mouth — being  exerted  speedily. 

Through  the  Mucous  Membrane. — Medicines  are  sometimes  ap- 
plied to  the  mucous  membranes  covering  the  eye,  to  that  lining  the 
alimentary  canal  from  the  mouth  to  the  lower  bowel,  to  that  of  the 
various  parts  of  the  respiratory  organs,  and  of  the  genito-urinary 
apparatus.  Those  applied  to  the  eye,  as  eye-washes,  are  usually 
for  a  local  effect,  and  this  is  also  true  of  applications  to  the  interior 
of  the  nose,  the  mouth,  and  throat.  The  inhalation  of  vapors  of 
medicines  has  been  recently  practised  with  excellent  effect  in 
affections  of  the  air-passages,  and  the  spray  of  medicated  solutions 
has  been  employed  with  similar  effects  in  the  upper  part  of  the 
respiratory  canal. 

The  usual  method  of  administering  medicine,  with  the  view  of 
affecting  the  general  system  or  to  produce  the  characteristic  effects 
of  drugs,  is  by  the  mouth,  through  the  absorbent  power  and  sym- 
pathetic action  of  the  stomach.  Some  medicines,  such  as  diffusible 
stimulants, — brandy,  alcoholic  liquors,  etc., — are  absorbed  directly 
into  the  veins  of  the  stomach,  while  others  of  a  different  texture 
and  consistence  are  sometimes  digested. 

When  circumstances  render  it  desirable  to  administer  medicines 
by  the  bowel,  as  sometimes  happens  when  we  wish  to  make  an 


Figure  186. — Hypodermic  syringe,  with  hollow  needles. 
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impression  on  neighboring  organs,  as  the  bladder,  etc..  or  the 
stomach  is  too  irritable  for  their  introduction  by  that  channel,  or 
the  want  of  consciousness  prevents  their  being  readily  swallowed, 
we  should  administer,  as  a  rule,  injections  — or  enemata,  as  they 
are  technically  called  — or  suppositories,  which  are  medicinal  sub- 
stances incorporated  with  some  material — usually  cocoa  butter  or 
gelatine  —capable  of  gradual  or  ready  solution.  The  latter  are 
introduced  into  the  bowel,  or,  if  necessary,  into  the  vagina,  to 
produce  some  local  or  possibly  a  general  therapeutic  effect.  As 
a  rule,  the  amount  of  fluid  to  be  introduced  into  the  bowel  for 
purposes  of  absorption  must  be  small  and  unirritating,  so  that  no 
purgative  action  will  result.  Beef-tea  and  cream,  cod-liver  oil. 
blood,  and  other  nutritious  articles,  may  thus  be  prescribed  in 
cases  in  which  it  is  impossible  to  receive  nourishment  in  other 
ways. 

Infusion  is  the  operation  of  injecting  a  remedy  directly  into  a 
vein.  It  is  attended  with  considerable  risk,  and  is  rarely  employed 
in  other  cases  than  those  of  emergency,  such  as  hydrophobia, 
snake-bite,  and  poisoning  of  certain  kinds,  when  other  means 
have  failed  or  are  not  available.  The  well-known  but  curious  fact 
is  exhibited  in  the  process  of  infusion  that  medicines  exert  a  spe- 
cial preference  for  certain  parts  of  the  body  ;  an  emetic,  for  exam- 
ple, producing  vomiting  even  when  introduced  in  this  way.  Saline 
solutions,  made  by  dissolving  salts  of  sodium  in  water  at  a  temper- 
ature of  100°  to  a  specific  gravity  of  1,020,  have  been  used  in  the 
collapse  stage  of  cholera,  in  the  course  of  diabetes,  etc. 

Transfusion  is  a  term  usually  employed  for  a  mode  of  supply- 
ing healthy  blood  to  the  system  in  diseases  in  which  the  blood 
already  circulating  has  become  so  thoroughly  vitiated  as  to  render 
any  other  treatment  hopeless.  Human  blood  is  not  absolutely 
necessary,  lamb's  blood  being  found  by  experience  to  effect  the 
object  sufficiently  well.  About  four  to  six  ounces  may  be  trans- 
fused, and  the  operation  is  especially  applicable  in  cases  of 
severe  and  alarming  hemorrhage,  no  matter  what  may  be  its  cause. 
Injection  into  the  arteries  has  also  been  practised  with  success, 
and  transfusion  of  milk  has  recently  been  employed. 

[General  Systems  op  Treatment. 

It  is  a  natural  tendency  of  thoughtful  persons  to  reason  upon 
the  causes  of  physical  phenomena,  and  it  is,  therefore,  by  no  means 
strange  that,  at  different  times,  theories  regarding  the  modes  by 
which  medicines  produce  their  effects  should  have  been  almost  as 
numerous  as  the  observers.  Occasionally  there  have  arisen  men 
gifted  with  a  marked  tendency  to  generalize  upon  the  basis  of 
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such  facts  as  were  then  known  to  them,  and  they  have  attempted 
to  arrange  remedies  in  classes  according  to  laws  of  action  which 
they  have  themselves  evolved.  The  attacks  upon,  and  support  of 
these  theories,  have  filled  myriads  of  volumes  which  have  now 
little  scientific  value.  In  the  meantime  the  progress  which  has 
been  made  in  the  discovery  of  new  aids  to  observation  has  en- 
larged the  range  and  variety  of  facts  which  may  be  appreciated, 
and  it  has  now  become  yet  more  difiicult  to  establish,  from  an 
almost  chaotic  mass  of  accumulated  information,  a  law  governing 
the  therapeutic  action  of  remedies  which  does  not  utterly  fail  to 
answer  the  requirements  of  science.  Even  the  most  familiar  reme- 
dies vary  in  their  effects,  according  to  the  circumstances  which 
may  attend  their  administration  ;  and  although  there  may  be  an 
apparent  tendency  to  conform  with  some  common  principle  of  ac- 
tion, the  exceptions  are  so  numerous  and  important  that  little  good 
has  been  derived,  as  yet,  from  pursuing  the  study  to  any  extent. 
Indeed,  one  who  devotes  himself  to  the  establishing  of  a  thera- 
peutic law  is  quite  apt  to  become  biased  in  his  judgment,  and  to 
overlook  facts  and  conditions  which  would  be  apparent  to  a  less 
prejudiced  observer.  For  this  reason  it  has  generally  been  con- 
sidered a  matter  of  duty  to  adopt  no  exclusive  theory  or  dogma 
regarding  the  action  of  medicines,  but  to  remain  at  liberty  to  ac- 
cept the  labor  of  any  observer  on  the  basis  of  its  merit.  Any  phy- 
sician, therefore,  who  claims  to  practise  according  to  a  "  pathy," 
ism,"  or  theory,  by  whatever  name  it  may  be  called,  and  who 
confines  himself  to  an  honest  and  conscientious  conformity  there- 
with, deprives  his  patient  of  a  multitude  of  resources  which  have 
been  accumulated  during  centuries  of  experience.  If,  on  the 
other  hand,  he  makes  use  of  such  resources,  while  claiming  ad- 
herence to  an  exclusive  dogma,  he  professes  to  be  that  which  he 
is  not. 

Homoeopathy. — The  theory  which  physicians  of  this  school 
adopt  regarding-  the  action  of  drugs  in  disease  is  that  certain 
substances,  when  given  in  proper  doses,  have  a  specific  action  in 
curing  diseases,  the  symptoms  of  which  are  similar  to  those  pro- 
duced by  these  drugs  when  they  are  given  to  a  healthy  person  in 
doses  sufficiently  large  to  disturb  the  functions  of  the  body.  From 
this  has  been  formulated  what  they  consider  to  be  a  law,  viz.  :  that 
similars  are  cured  by  similars."  Among  homoeopathic  physi- 
cians there  has  been  a  wide  difference  of  opinion  as  regards  the 
proper  size  of  a  dose — some  using  exceedingly  minute  or  infinites- 
imal quantities,  while  others  make  use  of  doses  which  are  quite 
appreciable.  Hahnemann,  the  founder  of  Homoeopathy,  himself 
belonged  to  the  first-named  class,  and  those  few  who,  at  the  pres- 
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ent  day,  adhere  strictly  to  his  theories  and  practise  accordingly, 
are  known  as  "  Hahnemannians." 

In  this  system  of  practice  comparatively  little  importance  is 
usually  placed  upon  the  essential  nature  of  diseases  and  the  patho- 
logical or  morbid  changes  (as  distinguished  from  healthy  condi- 
tions) which  occur  in  the  various  portions  of  the  body,  and  which, 
to  a  greater  or  less  extent,  are  characteristic  of  the  diseases  in 
which  they  are  found.  On  the  other  hand,  attention  is  mainly  de- 
voted to  symptoms,  many  of  which  are  more  or  less  common  to 
various  diseases,  and  numerous  observers,  presumed  to  be  in 
health,  have  made  an  enormous  collection  of  similar  symptoms, 
resulting  from  so-called  "provings"  upon  themselves  and  others, 
of  a  great  variety  of  substances.  These  symptoms  embrace  every 
conceivable  vagary  of  mind  and  body,  and  have  been  published  as 
guides  for  the  use  of  these  substances  in  cases  of  sickness,  in  the 
course  of  which  similar  symptoms  may  be  manifested.  It  would 
be  almost  beyond  possibility  for  the  memory  to  retain  all  these 
symptoms,  or  to  distinguish  those  which  are  important  from  others 
which  are  trivial. 

Since  the  various  symptoms  presented  by  an  invalid  and  capa- 
ble of  being  distinguished  by  careful  observation  and  inquiry  (pro- 
vided the  patient  be  conscious  of  sensations)  must  be  very  numer- 
ous and  changeable,  even  in  a  single  case,  it  is  considered  by 
homoeopathic  physicians  to  be  essential  that  the  remedies  to  be 
employed  should  be  similarly  varied  and  given  in  the  purest  and 
most  active  form  obtainable,  and  that  their  effects  should  not  be 
counteracted  by  other  influences,  whether  in  form  of  medicine, 
food,  odors,  etc.  This  must  necessarily  lead  to  frequent  changes 
in  treatment,  and,  as  a  matter  of  expediency,  homoeopathic  physi- 
cians are  themselves  obliged  to  supply  most,  if  not  all,  of  the  reme- 
dies required. 

While  it  is  not  to  be  denied  that  many  substances,  even  if  taken 
in  very  small  doses,  are  yet  capable  of  producing  effects  upon  the 
living  body,  this  does  not  appear  to  be  universally  the  case. 

The  fact  must  also  be  considered  that  in  all  diseases  there  are 
many  symptoms  which  are  liable  to  change  from  day  to  day — 
even  from  hour  to  hour — without,  so  far  as  we  are  aware,  having 
any  connection  which  we  can  consider  important  with  the  natural 
progress  of  these  affections  toward  death  or  recovery  ;  so  that 
excessive  attention  to  symptoms  which  may  be  trivial  in  impor- 
tance, is  liable  to  obscure  an  appreciation  of  the  inherent  tenden- 
cies of  the  disease  and  of  the  natural  effort  in  nearly  all  cases 
toward  recovery,  and  may  cause  us  to  attribute  to  inert  sub- 
stances a  curative  value  to  which  they  are  not  entitled. — Ed.] 
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Thomsonianism. — This  system,  named  after  Samuel  Thomson, 
of  New  Hampshire,  who  flourished  at  the  end  of  the  last  and  the 
heg'inning  of  the  present  century,  is  based  on  the  belief  enter- 
tained by  him  that  all  diseases  are  the  effect  of  one  proximate 
cause,  and  should  be  treated  on  the  same  general  principles. 
His  theory  was  that  heat  is  life,  and  cold  is  death,  or,  in  other 
words,  that  heat  is  the  cause  of  life  in  motion,  and  the  absence  of 
heat  is  death  ;  that  cold  or  loss  of  heat  is  a  universal  cause  of  dis- 
ease, and  that  in  all  cases  of  disease,  however  produced,  there  is  a 
lessening  of  the  power  of  internal  heat.  He  believed  that  the 
means  employed  for  curing  disease  should  be  such  as  will  increase 
the  heat,  and  that  thus  obstructions  would  be  removed  from  the 
system,  the  digestive  powers  of  the  stomach  restored,  the  natural 
perspiration  encouraged,  etc.  "With  the  view  of  establishing  in- 
ternal heat,  and  fulfilling  other  indications,  he  employed  various 
articles  and  preparations,  which  he  numbered.  No.  J  being  lobelia, 
No.  2,  capsicum,  and  so  on  ;  and  externally  lie  had  great  faith  in 
the  steam-bath.  For  his  remedies  he  depended  entirely  on  the 
vegetable  kingdom,  and  the  followers  of  his  school  at  the  present 
day,  adopting  his  views  and  principles,  are  practitioners  in  a  bo- 
tanical course  of  treatment.  It  is  not  necessary  to  discuss  the  fal- 
lacies of  the  theory  on  which  such  a  mode  of  treatment  is  based. 

Eclecticism  or  Eclectic  Medicine. — Judging  merely  from  the 
non-medical  definition  of  the  word  eclectic,"  every  member  of 
the  medical  profession  should  belong  to  this  class,  for  they  are  de- 
fined as  those  who  do  not  follow  any  one  model  or  leader,  but  choose 
at  will  from  the  tenets,  works,  etc. ,  of  others.  The  medical  Eclec- 
tics, so-called,  of  the  present  day  have  assumed  this  name  to  dis- 
tinguish them  from  other  schools  of  medical  belief.  The  exclusive 
Eclectic  system  of  to-day,  founded  about  the  year  1840.  is  the  prac- 
tical successor  to  the  Thomsonian  School,  which  it  resembles  in  its 
claims  to  the  employment  of  vegetable  remedies,  to  the  exclusion 
of  mineral  agents,  and  its  professed  opposition  to  heroic  treatment 
by  the  allopathic  system,  a  mode  of  administering  large  doses — 
which,  by  the  way,  has  been  obsolete  for  many  years.  In  addi- 
tion to  this,  the  Eclectics  profess  to  practise  according  to  any 
principles — allopathic  or  homoeopathic — they  may  choose,  indicat- 
ing in  this  a  lack  of  exact  principles  in  their  therapeutic  system. 

Special  Modes  op  Treatment. 

Under  this  head  may  be  considered  such  systems  of  medication, 
based  on  rational  views  of  therapeutics,  as  are  applicable  to  the 
treatment  and  cure  of  disease,  and  are  practised  at  the  present  day 
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in  different  parts  of  the  world.  Some  of  these  are  not  susceptible 
of  universal  application,  but  are  restricted  in  their  use  to  the  di- 
rect management  of  particular  diseases.  As  will  be  presently 
seen,  they  do  not  always  involve  the  employment  of  drugs,  which 
are  at  times  supplemented,  or  rather  replaced,  by  dietetic  and  other 
treatment  with  equally  good  results. 

Expectant  Treatment. —  The  recognition  of  the  instinctive 
power  of  nature  in  the  restoration  of  diseased  parts  to  health  has 
led  to  the  adoption  of  a  plan  of  treatment  based  entirely  on  this 
fact,  to  the  exclusion  of  drugs.  In  other  words,  the  followers  of 
this  method  wait  until  they  discover  whether  nature  is  going 
to  effect  a  cure  unassisted,  before  they  have  recourse  to  any  reme- 
dial agents.  In  doing  so  they  delay  frequently  until  the  time 
has  gone  by  for  the  successful  administration  of  remedies.  The 
danger  under  the  expectant  plan  is,  that  the  part  involved  may 
not  only  continue  in  its  diseased  action,  but  that  other  parts  may 
also  suffer  by  sympathy. 

Specifics. — These  are  medicines  which  are  supposed  to  possess 
a  power  to  arrest  special  diseases  under  all  circumstances.  Cer- 
tainty of  action  of  this  kind  must  be  limited  to  a  very  few  of  the 
articles  employed  by  the  physician.  Quinia  is  as  nearly  an  illus- 
tration of  this  power  of  specificity  as  possible  ;  but  it  is  not  an  abso- 
lutely infallible  remedial  agent  in  the  disease — intermittent  fever 
— for  which  its  specific  power  is  claimed. 

Dietetic  Treatment. — Valuable  therapeutic  effects  may  be  ex- 
pected from  modification  of  diet,  and  its  judicious  increase  or 
diminution  in  quantity,  even  without  the  administration  of  any 
medical  treatment.  Restriction  to  special  forms  of  diet  will  some- 
times be  all  that  will  be  required.  It  is  not  our  province  in  this 
place  to  discuss  the  general  consideration  of  the  theories  of  dietet- 
ics, the  food  and  regimen  best  adapted  to  infancy,  childhood,  or 
the  maternal  condition,  the  various  circumstances  and  influences 
of  trades  and  occupations,  climate,  etc.,  as  affecting  the  quality 
and  quantity  of  food  to  be  taken  in  health.  These  belong  to  an- 
other chapter  of  this  work.  The  dietetics  of  sickness  is  but  little 
understood,  being  confined  to  a  few  articles,  in  the  popular  estima- 
tion, beyond  which  it  is  not  safe  to  venture  without  risk  to  the  pa- 
tient, who  must  either  be  restricted  to  the  use  of  "  slops,"'  as  they 
are  pleased  to  call  them,  or  have  full  license  to  indulge  in  a  very 
incongruous  diet-table. 

In  inflammatory  conditions  of  all  kinds,  wherever  seated,  aris- 
ing from  local  congestions,  accident,  or  as  a  result  of  antecedent 
disease,  the  general  principle  is  recognized  that  nourishment, 
given  to  maintain  and  encourage  a  healthy  condition  of  the  blood. 
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is  much  more  desirable  and  beneficial  than  starvation,  which  clogs 
the  circulation  with  effete  materials,  and  renders  it  unfit  in  its 
vital  and  physical  properties  for  the  healing  processes  of  nature. 
Unless  there  is  loss  of  appetite,  rendering  small  and  often-repeated 
doses  of  liquids  necessary,  the  stomach  is  likely  to  digest  articles 
of  firmer  consistence,  for  it  is  not  usually  sympathetically  affected, 
as  in  acute  fevers.  Stimulants  should  only  be  allowed  in  small 
(luantities,  or  entirely  prohibited. 

Special  Dietetic  "Cures." 

As  a  general  rule,  these  plans  of  treatment  are  independent  of 
any  other  medical  administration  than  such  as  are  associated 
with  appropriate  hygienic  and  other  surroundings.  The  various 
"  cures,"  as  they  are  called,  which  are  embraced  under  this  head, 
are  wholly  based  on  the  theory  of  the  adaptedness  of  certain  die- 
tetic articles  to  special  morbid  conditions.  They  are  not  genei-al 
systems  of  treatment  applicable  to  diseases  in  general,  but  such  as 
can  be  adopted  by  the  believers  or  followers  of  any  school  of  medi- 
cal doctrine.  Among  these  may  be  mentioned,  for  purposes  of  de- 
scription, the  grape-cure,  the  whey-cure,  milk-cure,  Bantingism, 
etc. 

Milk-Cure. — Restriction  to  a  diet  composed  wholly  of  milk  is 
applicable  to  the  treatment  of  a  number  of  morbid  conditions.  The 
amount  to  be  administered  varies  with  the  individual,  some  pa- 
tients being  able  to  take  much  larger  quantities  than  others,  as  it 
frequently  disagrees  with  the  stomach,  producing  also  constipa- 
tion or  diarrhoea.  It  is  often  digested  with  difficulty,  and  even 
when  it  agrees  with  the  patient  it  occupies  about  three  hours  in  its 
digestion.  Under  its  constant  employment  the  patient  soon  loses 
weight,  sometimes  becoming  much  debilitated,  and  the  pulse  ac- 
celerated ;  but  gradually  the  latter  becomes  more  natural  in  its 
rapidity,  and  no  further  diminution  of  weight  is  perceptible. 

When  milk  is  thus  administered,  it  should  be  given  at  first  in 
doses  of  three  or  four  ounces  every  three  hours,  until  the  system 
is  accustomed  to  its  use,  when  the  quantity  may  be  increased  to  a 
half  pint,  or  a  pint,  slightly  warmed,  several  times  a  day.  In  very 
sensitive  stomachs  the  milk  may  be  given  at  first  with  small  quanti- 
ties of  lime-water,  or  some  other  mild  alkali,  or  boiled  or  skimmed, 
especially  in  affections  of  the  bowels.  After  the  skimmed  milk 
has  been  employed  for  a  few  weeks,  the  diet  should  be  gradually 
varied  by  a  combination  of  other  nutritious  articles  with  the  milk, 
until  the  period  would  seem  to  have  arrived  at  which  the  milk- 
diet  is  no  longer  necessary. 
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The  diseases  in  which  the  milk-cure  has  been  resorted  to  have 
naturally  been  those  associated  with  disorder  of  the  organs  of 
digestion,  such  as  dyspepsia,  ulcer  of  the  stomach,  dysentery,  diar- 
rhoea, and  the  treatment  has  also  been  applied  to  dropsical  condi- 
tions, and  to  diseases  attended  secondarily  with  dropsy,  on  the 
ground  that  benefit  accrued  from  the  copious  discharges  often  pro- 
duced by  it  from  the  bowels  and  urinary  organs.  It  may  be  read- 
ily seen  that  the  whole  system  of  nutrition  may  be  modified  by 
such  a  dietetic  treatment,  and  that  gouty  affections  and  certain 
forms  of  skin  disease  attended  with  acidity  might  be  benefited  by 
a  course  of  this  kind. 

Buttermilk-Cure. — Buttermilk  has  been  employed  for  infants 
and  adults,  but  especially  for  the  former,  under  the  view  that  the 
lactic  acid  which  it  contains  renders  it  more  readily  digestible. 
As  it  is  not  as  sweet  as  the  milk  of  the  mother,  it  requires  the  ad- 
dition of  a  small  amount  of  sugar.  It  has  been  suggested  that  in 
giving  it  to  the  young  child,  a  spoonful  of  wheat-flour  should  be 
added  to  a  pint  of  buttermilk  and  boiled,  the  mixture  to  be  given 
at  a  temperature  of  95°  or  90°  Fahr.  twice  a  day.  In  the  adult  it 
is  given  in  some  of  the  same  conditions  as  have  already  been  men- 
tioned for  the  employment  of  the  milk-cure,  as  diabetes,  albumi- 
nuria, affections  of  the  stomach,  etc. 

This  mode  of  treatment  was  first  resorted  to  in  Holland.  Should 
constipation,  instead  of  diarrhoea,  attend  either  of  these  forms  of 
dietetic  treatment,  gentle,  not  violent,  aperients  should  be  em- 
ployed to  counteract  it. 

Koumiss  or  Kumyss. — This  is  a  beverage  originally  used  by 
the  people  of  Tartary,  resembling  sour  buttermilk,  but  being  less 
greasy.  It  is  usually  prepared  from  mare's  milk,  which  is  placed 
in  a  leathern  churn  for  several  days  until  it  becomes  sour,  and  is 
afterwards  bottled.  The  true  Koumiss  is  sometimes  imitated  by 
adding  sugar  of  milk  to  cow's  milk,  and  fermenting  with  brewer's 
yeast  in  open  tanks,  frequently  stirring,  skimming  off  the  cheese 
and  butter  from  the  surface,  and  transferring  to  bottles  while  active 
fermentation  is  still  going  on.  The  genuine  Koumiss  does  not 
usually  keep  well,  and  should  therefore  be  drunk  at  the  locality  in 
which  it  is  produced.  It  is  of  an  acidulous  sweetness,  and  in  small 
quantities  increases  the  appetite  ;  in  large  doses,  replaces  solid 
food  as  an  article  of  diet,  a  pint  of  it  being  equivalent  to  two 
ounces. 

The  Koumiss-cure  is  prescribed  in  a  variety  of  constitution- 
al diseases  attended  with  emaciation,  as  consumption,  chronic 
bronchial  disease,  convalescence  from  debilitating  diseases,  etc. 
It  is  said  that  in  Russia,  where  the  cure  is  rigidly  followed,  it  is 
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taken  almost  continuously,  at  brief  intervals  during  the  day,  until 
twelve  or  fifteen  pounds  are  consumed,  two  mares  being  required 
to  supply  this  amount. 

Whey-Cure. — Whey,  which  results  from  the  coagulation  of  milk, 
the  butter  and  caseous  matter  becoming  separated,  is  employed  in 
Switzerland  and  the  Alpine  regions  of  Germany,  for  medicinal 
purposes  ;  but  judging  by  its  composition,  its  remedial  properties 
must  be  very  limited.  In  some  of  the  German  watering-places  a 
space  is  set  apart  for  the  followers  of  this  system  ;  but  the  whey  is 
scarcely  anything  more  than  an  agreeable  diluent,  the  sugar  pos- 
sessing sliglatly  nutritive  and  alterative  effects  ;  but  the  chief  good 
resulting  from  its  use  undoubtedly  depends,  as  in  some  other 
modes  of  cure,  on  the  new  impressions  created  by  change  of  air 
and  scene. 

Hunger-Cure.— From  the  name  appropriated  to  this  form  of 
treatment,  it  might  seem  a  misnomer  to  call  an  effort  at  exclusion 
of  articles  of  diet  a  variety  of  diet-cure.  It  will  be  readily  seen 
that  conditions  of  the  system  might  arise  in  which  restriction  to  a 
greatly  diminished  scale  of  dietetic  articles  might  be  attended 
with  beneficial  results.  The  effects  of  a  want  of  proper  quantity 
and  quality  of  food  are  often  seen  in  the  production  of  scurvy,  in- 
testinal disorders,  gangrene,  etc.  All  the  secretions  of  the  body 
become  affected  ;  the  lungs  give  off  a  diminished  amount  of  car- 
bonic acid,  the  bowels  become  constipated,  the  nervous  system 
becomes  impaired,  the  urinary  secretion  diminished,  etc.  If  such 
be  the  results  procurable  by  an  excessive  degree  of  abstinence  from 
food,  why  may  not  the  whole  system  of  nutrition  be  influenced 
by  a  judicious  restriction  and  qualification  of  the  diet,  and  satis- 
factory therapeutic  results  be  attainable  by  such  dietetic  regula- 
tion ? 

Such  good  effects  have  been  found  to  follow  in  the  treatment  by 
low  diet  and  perfect  rest,  of  aneurism,  as  is  elsewhere  stated. 

In  obesity  this  mode  of  treatment,  based  on  the  principle  of 
utter  self-denial,  has  been  especially  recommended  of  late  years. 
The  general  principles  of  the  treatment  are  not  new,  but  have  been 
of  late  years  popularized  by  the  publication  of  a  letter  by  a  Mr. 
Banting,  of  London,  giving  the  results  of  the  hunger-cure  in  his 
case.  The  treatment  has  therefore  received  the  name  of  Ban- 
tingism.  Under  its  employment  his  weight  was  reduced  nearly 
fifty  pounds  in  less  than  a  year.  It  will  be  seen,  from  the  following 
table,  that  all  starchy,  saccharine,  and  oily  matters,  which,  from 
their  chemical  composition,  are  likely  to  create  fat,  are  rigorously 
excluded,  although  it  must  be  confessed  that  such  exclusion  will 
in  many  cases  exert  an  injurious  effect  on  the  system  by  withhold- 
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ing  from  it  elements  that  may  be  absolutely  essential  to  a  healthy 
vitality.    His  bill  of  fare  was  as  follows  : 

For  Breakfast. — Four  of  five  ounces  of  beef,  mutton,  kidneys,  broiled  fish,  bacon,  or 
cold  meat  of  any  kind  except  pork  and  veal,  which  are  decidedly  indigestible  ;  a  large 
cup  of  tea,  without  milk  or  sugar;  a  little  biscuit,  or  an  ounce  of  dry  toast,  brown 
bread,  or  ordinary  bread  crust ;  an  egg,  if  not  hard  boiled. 

For  Dinner. — Five  or  six  ounces  of  any  fish  except  salmon,  herring,  and  eels  (which 
are  of  an  oily  nature);  any  meat  except  pork  and  veal;  green  vegetables,  and  any 
vegetables  except  potatoes,  parsnips,  turnips,  beets,  and  carrots ;  an  ounce  of  dry 
toast ;  fruit  out  of  a  pudding ;  any  kind  of  poultry  or  game,  and  two  or  three  glasses  or 
good  claret,  sherry,  or  madeira  ;  champagne,  port,  and  beer  being  forbidden. 

For  Tea. — Two  or  three  ounces  of  fruit,  a  rusk  or  two,  and  a  cup  of  tea  without 
milk  or  sugar.    A  littlt!  coffee  may  be  permitted. 

For  Supper. — Three  or  four  ounces  of  meat  or  fish,  similar  to  dinner,  with  a  glass  or 
two  of  claret. 

He  also  took,  once  or  twice  daily,  a  teaspoonful  of  aromatic 
spirits  of  ammonia  with  ten  grains  of  carbonate  of  magnesia,  lest 
by  restriction  to  such  an  exclusive  diet  an  acid  condition  of  the 
system  should  result,  which  might  be  attended  with  the  develop- 
ment of  gouty  or  allied  affections. 

Grape-Cure. — This  is  another  form  of  exclusive  diet,  grapes 
being  the  sole  article  used.  It  has  been  but  little  employed  in  this 
country,  but  is  well  known  in  France  and  Germany.  No  exact 
limit  is  prescribed  in  amount,  as  many  pounds  of  ripe  grapes  being 
eaten  in  the  day  as  the  capacity  of  the  patient  will  admit.  Where 
this  special  treatment  is  systematically  followed  in  the  grape  sea- 
son, rules  are  laid  down  for  the  times  during  the  day  at  which  the 
fruit  shall  be  eaten.  This  regularity  of  the  meals,  if  we  may  so 
call  them,  co-operates  with  the  salutary  effects  of  change  of  scene, 
etc.,  to  benefit  the  condition  of  the  patient.  Deducting  from 
consideration  the  water  and  insoluble  ingredients  of  the  grape, 
there  is  but  little  left  except  grape-sugar,  tartaric  acid,  gum,  and  a 
fractional  amount  of  nitrogenous  matter,  wholly  incapable  of  sup- 
plying sufficient  nourishment. 

It  has  been  resorted  to  in  a  variety  of  diseases,  those  of  the 
stomach  and  bowels  especially,  and  even  in  consumption,  scrofula, 
and  kindred  constitutional  affections. 

Water-Cure.— The  treatment  of  disease  by  the  use  of  water,  ex- 
ternally applied,  is  included  under  the  term  "  water-cure."  It  has 
been  recommended  by  its  enthusiastic  devotees  as  an  exclusive 
mode  of  combating  almost  the  whole  catalogue  of  diseases  without 
any  additional  medication  being  demanded.  When  judiciously 
resorted  to,  it  is  rather  an  auxiliary  to  other  treatment  than  an 
absolutely  reliable,  independent,  therapeutic  agent.    The  reputed 
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cures  which  were  reported  when  it  first  came  into  vogue,  a  number 
of  years  ago  in  Europe,  were  probably  much  exaggerated. 

The  various  stages  of  the  water-cure,  hudropathij  ov  hydropathic 
treatment,  as  it  is  variously  styled,  are  the  following:  Sweating; 
the  use  of  the  cold  bath ;  the  drinking  of  cold  water  ;  and  the 
douche. 

Siveating. — This  stage  of  treatment  is  practised  as  follows: — 
Very  early  in  the  morning  the  patient  is  taken  from  his  bed.  with- 
out his  night-clothes,  and  wrapped  carefully  in  a  blanket.  He  is 
then  placed  on  a  properly  arranged  bedstead,  with  additional  bed- 
clothes put  over  him,  the  atmosphere  being  at  a  moderate  temper- 
ature. In  a  few  moments  he  feels  warm,  and  begins  to  sweat. 
The  windows  of  the  apartment  are  then  opened,  and  cold  water  is 
handed  him  to  drink— a  small  quantity  at  first,  increased  at  inter- 
vals of  every  fifteen  minutes.  This  produces  a  copious  discharge 
of  perspiration,  which  continues  to  flow  for  several  hours,  or  as 
long  as  may  be  thought  desirable  for  the  case  under  treatment  or 
from  the  endurance  of  the  patient.  Sometimes  the  direct  applica- 
tion of  moisture  is  necessary  to  produce  sweating,  when  the  pre- 
vious treatment  fails  to  effect  this  object.    In  such  an  event  the 

Wet  sheet  or  7vet  pack  or  packing  is  applied,  It  consists  of 
wrapping  him  at  once  in  a  sheet  thoroughly  soaked  in  cold  water, 
and  then  wrung  out,  and  then  applying  over  this  the  blanket  or 
other  woollen  covering,  and  the  wrapping  above  referred  to,  with 
friction,  etc.  It  may  be  applied  generally  or  merely  over  the  organs 
affected,  etc.  The  immediate  effects  of  the  wet  sheet  packing  may 
be  obtained  in  another  way:  the  body  being  wrapped  in  the  sheet, 
dipped  in  cold  water,  and  then  rubbed  actively  with  the  sheet,  the 
patient  standing  during  the  operation,  and  friction  being  continued 
afterwai'ds  with  dry,  coarse  towels. 

Cold  Bath. — This  stage  follows  that  just  described.  The  cover- 
ings being  loosened,  and  the  patient's  feet  being  covered  with 
stockings  and  shoes,  he  proceeds  to  the  cold  bath,  into  which  he 
enters,  the  temperature  of  the  water  being  about  50°  to  55°  Fahr. 
He  first  wets  his  head  and  breast  with  cold  water  before  entering 
the  tub,  and  during  the  bath  exercises  himself  as  much  as  possible 
by  movements,  washing,  and  friction  of  the  surface.  He  remains 
here  ten  or  fifteen  minutes,  and,  covered  with  light  but  warm 
wrappings,  returns  to  his  room,  dresses,  drinks  cool  water,  and 
takes  exercise  out  of  doors  for  about  an  hour,  after  which  he 
breakfasts. 

This  mode  of  treatment  is  too  violent  for  weak  and  delicate 
subjects,  who  are  allowed  to  bathe  in  a  shallow  tub,  the  water 
being  only  a  few  inches  deep,  and  at  a  temperature  of  from  55°  to 
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60°  Fahr.  The  same  exercise  is  gone  through  in  the  water,  but 
not  continued  for  the  same  length  of  time.  Sometimes  a  more 
temperate  bath  is  resorted  to  before  the  patient  is  subjected  to  the 
full  cold  bath  treatment,  or  both  may  be  used,  in  some  cases  the 
patient  passing  successively  from  one  to  the  other  ;  or  the  temper- 
ate bath  may  be  employed  alone,  when  it  is  not  desirable  to  pro- 
duce sweating.  In  the  latter  case  the  patient  can  sit  for  an  hour 
or  more  in  the  bath.  Sometimes  the  bath  is  replaced  by  washing 
with  cold  water,  assisted  by  friction,  or  cold  sponging,  and  this 
treatment  will  often  be  sufficient,  especially  in  the  very  young,  or 
as  a  preliminary  step  to  the  employment  of  the  cold  bath. 

Cold  Water  Drinking. — It  is  astonishing  how  much  water  is 
sometimes  imbibed  by  the  subjects  of  water-cure  treatment.  The 
amount  is  of  course  regulated  by  the  medical  attendant  according 
to  his  own  fancy,  but  it  is  no  uncommon  thing  for  the  patient  to 
take  a  dozen  or  two  glasses  of  cold  water  (45°  to  55°  Fahr. )  in  the 
course  of  the  day.  Regular  times  are  prescribed  for  this  part  of 
the  cure,  especially  during  exercise  and  early  in  the  morning. 
With  many  persons  this  copious  drinking  of  cold  water  will  pro- 
duce symptoms  of  indigestion,  known  as  aqueous  or  ivater-dyspep- 
sia. 

The  Douche. — This  stage  of  the  treatment  consists  of  the  direct 
application  of  water  falling  from  a  height  upon  the  body  of  the 
patient,  or  striking  on  such  a  part  as  may  need  a  special  application 
of  this  kind.  Of  course  this  is  contra-indicated  when  there  is  an 
irritable  condition  of  any  special  organ  or  region  ;  and  certain  parts 
of  the  body,  as  the  pit  of  the  stomach  and  the  chest,  should  not,  in 
delicate  persons,  be  attacked  in  this  way.  The  judicious  applica- 
tion of  the  douche  in  some  affections  of  the  head  is  often  of  great 
service,  as  has  been  found  to  be  the  case  in  institutions  devoted  to 
the  care  of  the  insane,  although  the  experience  of  all  superintend- 
ents of  such  institutions  has  not  been  equally  favorable  to  its  em- 
ployment. 

The  douche,  in  the  continuation  of  the  water-cure  treatment,  is 
applied  as  follows  :  The  patient,  being  stripped  of  his  clothing  and 
wrapped  in  a  sheet,  enters  the  space  allotted  to  the  operation,  and, 
after  wetting  his  head  and  body  with  water  in  his  hands,  allows 
the  douche  at  first  to  fall  for  a  moment  or  two  on  the  back  of  his 
neck,  and,  while  rubbing  himself  everywhere,  gradually  receives 
the  douche  over  his  entire  body,  receiving  it  at  last  directly  on 
such  parts  as  demand  this  special  attention.  The  operation  should 
never  last  longer  than  ten  or  fifteen  minutes,  after  which  the 
patient  is  thoroughly  rubbed  and  re-dressed.  As  a  rule,  it  should 
not  be  resorted  to  in  cases  of  great  debility  or  highly  nervous  or 
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febrile  conditions.  The  tube  for  applying  the  douche  may  be 
arranged  to  be  vertical,  oblique,  etc. 

This  constitutes  the  continuous  general  treatment  adopted  by 
the  advocates  of  the  water-cure  system.  It  is  followed  day  after 
day,  combined  with  regular  diet  and  careful  attention  to  all  the 
hygienic  surroundings,  to  which  last  some  credit  must  surely  be 
given.  Auxiliary  modes  of  special  treatment  also  form  a  part  of 
the  plan  of  treatment  by  this  system.  Certain  local  applications 
of  water  are  recommended  in  conjunction  with  the  measures  we 
have  enumerated,  such  as  the  foot  bath,  head  bath,  sitz  bath,  etc. 

The  Sifz  Bath. — This  is  what  is  generally  known  as  the  hij)  bath, 
in  which  the  patient  sits,  the  exposed  parts  of  the  body  being  pro- 
tected by  wrappings,  and  the  central  portions  immersed  in  the 
water  as  far  as  the  navel.  This  bath  is  used,  either  for  the  direct 
local  effect  it  may  have  in  giving  tone  to  the  urino-genital  and 
other  organs,  or  for  its  indirect  action  in  impressing  parts  at  a  dis- 
tance, as  in  inflammatorj^  affections  of  the  head,  chest,  etc.  It  may 
also  be  resorted  to  in  chronic  affections  of  the  organs  connected 
with  digestion,  as  of  the  liver,  bowels,  etc.  Here  the  patient 
should  resort  to  the  sitz  bath  for  an  hour  or  more,  while  in  the  for- 
mer case  he  should  not  remain  for  a  longer  period  than  ten  or  fif- 
teen minutes.  This  bath  is  used  alone  or  is  associated  with  the 
douche,  the  packing,  etc.  Friction  of  the  parts  immersed  is  to  be 
employed  during  the  process  of  bathing,  and  subsequently  of  the 
whole  body. 

Included  in  the  water-cure  treatment  are  local  applications 
of  cold  water  to  the  feet  and  to  the  head,  fomentations  of  various 
kinds,  injections,  washing  the  mouth  with  cold  water,  etc.  What- 
ever the  form  of  treatment  adopted,  the  patient  is  placed  under  a 
plain  but  plentiful  diet,  under  which  the  appetite  grows  more  ac- 
tive, while  stimulants  of  all  kinds  are  strictly  prohibited.  With- 
out entering  into  any  discussion  of  the  merits  of  the  system  or  its 
defects,  or  its  inapplicability  to  the  universal  treatment  of  disease, 
it  may  well  be  questioned  whether  the  good  effects  sometimes  ob- 
served may  not  be  due  largely  to  regularity  of  living,  salubrity  of 
atmosphere,  attention  to  hygienic  details,  and  confidence  of  the 
patient  in  the  pursuit  of  health  according  to  definite  rules. 

The  various  therapeutic  actions  of  water  will  be  more  appro- 
priately inquired  into,  after  considering  more  fully  the  subject  of 
baths  and  bathing. 
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Baths. 

Water,  for  purposes  of  bathing,  may  be  employed  cold,  ivarm, 
and  hot,  or  in  the  form  of  vapor,  either  simple  or  medicated.  The 
water  may  be  applied  by  direct  immersion  of  the  body,  by  affusion, 
either  by  dashing  over  the  surface,  by  sprinkling,  or  by  the  douche, 
or  shower  bath,  or  by  fomentation  with  simple  or  medicated  solu- 
tions. The  temperatures  which  distinguish  the  simple  baths  may 
be  briefly  stated,  approximately,  as  follows  : 


BATH. 

WATER. 

VAPOB. 

AIR. 

Cold  

33°  to  65°  Fahr. 

Cool  

65°  to  75°  " 

75°  to  85°  " 

Tepid   

85  =  to  92°  " 

90°  to  100°  Fahr. 

96°  to  106"  Fahr. 

92-  to  98°  •  " 

100°  to  115°  " 

106°  to  120=  " 

Hot  

98°  to  113°  " 

115°  to  140°  " 

120°  to  180°  " 

The  diverse  effects  of  cold,  warm,  and  hot  bathing  may  be 
stated  to  be  the  following  :  Immediately  upon  entrance  into  the 
cold  hath,  the  temperature  of  the  surface  is  reduced,  a  sensation  of 
chilliness  is  experienced,  the  skin  loses  its  color,  and  a  generally 
depressed  feeling  ensues.  Undoubtedly  the  nervous  influence  is 
transmitted  to  the  internal  organs,  and  the  blood  is  driven  from 
the  surface.  Soon  reaction  takes  place,  and  a  general  glow  occurs 
over  the  surface,  while  there  is  an  evident  feeling  of  exhilaration 
and  increased  muscular  power,  followed  by  augmented  appetite. 
Too  long-continued  exposure  to  the  cold,  especially  by  the  debili- 
tated and  nervous,  is  apt  to  be  followed  by  a  depressed  condition 
of  the  general  system,  enfeebled  pulse,  etc.,  the  anticipated  reac- 
tion being  delayed  or  wholly  absent. 

Bathing  in  tvarm  water  produces  an  entirely  opposite  effect, 
the  surface  becoming  reddened,  the  pulse  quickened,  but  with 
less  force,  and  sensations  of  oppression,  giddiness,  languor,  etc., 
experienced,  depending  in  amount  and  degree  on  the  length  of 
time  the  patient  remains  in  the  bath,  or  the  elevation  of  the  tem- 
perature. Sweating  rapidly  occurs  under  the  influence  of  the 
warm  bath,  which  is  greatly  increased  in  quantitj^  by  increase  of 
temperature  of  the  bath.  The  amount  of  excitement  or  relaxation 
which  may  be  considered  desirable  in  each  case  must  govern  the 
fjrescriber  or  the  patient  as  to  the  length  of  time  requisite  for  the 
bath. 

The  hot  and  vapor  baths  should  be  regarded  mainly  as  thera- 
peutic agents,  not  to  be  resorted  to,  except  for  the  treatment  of 
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morbid  conditions,  and  with  a  full  appreciation  of  their  exciting 
and  deleterious  effects.  The  patient  should,  as  a  general  rule,  re- 
main but  a  few  moments  in  the  cold  bath,  while  he  may  remain  ten 
or  fifteen  minutes  in  the  tepid  bath,  and  from  half  an  hour  to  an 
hour  in  the  warm  bath.  In  some  of  the  European  warm  springs, 
frequented  by  invalids,  hours  at  a  time  are  spent  in  the  water,  in 
conversation,  reading,  and  other  rational  amusements. 

T'apo?'  baths  are  either  simple  or  medicated,  being  derived  from 
hot  dry  air,  or  aqueous  vapor,  or  having  suspended  in  them  vari- 
ous medicinal  substances.  In  some  parts  of  the  world,  as  in  Carls- 
bad, Pfeffers,  and  other  European  localities,  these  exist  naturally, 
being  the  vapors  derived  from  hot  mineral  springs.  The  effect  of 
immersion  in  a  dry  and  a  moist  vapor  bath  is  similar,  so  far  as  in- 
crease of  the  heat  of  the  body  and  of  the  blood  is  concerned,  but 
evaporation  occurs  more  rapidly  in  the  dry  vapor  leading  to  the 
excitement  and  irritation  of  the  surface,  the  moist  vapor  being 
condensed,  but  evaporation  being  retarded  by  the  saturation  of 
the  air  with  moisture.  Dry  heat  is  much  more  readily  tolerated. 
The  vapor  is  not  as  powerful  a  conductor  of  heat  as  water,  and 
therefore  a  temperature  of  100°  Fahr. ,  of  a  moist  vapor  bath,  will 
not  have  any  greater  effect  on  the  circulation  than  a  warm,  or 
rather  a  tepid  water  bath  of  90°  Fahr. 

The  Russian  hath  is  a  vapor  bath,  usually  of  the  temperature 
of  122°  to  133°  Fahr.  In  a  large  hall,  arranged  with  rows  of  seats 
for  sitting  and  reclining  bathers,  a  stove  is  placed  containing 
stones  which  are  heated  to  a  very  high  temperature,  vapor  being 
produced  by  water  poured  upon  them.  The  bather  is  exposed  to 
this  vapor  for  fifteen  or  twenty  minutes,  until  profuse  sweating 
occurs,  when  the  body  is  washed  with  soap  and  water,  gently 
switched  with  twigs,  and  tepid  or  cold  water  afterwards  poured 
over  his  head  by  the  bucketful.  At  first  the  patient  on  entrance 
into  the  vapor  bath  experiences  a  sense  of  fulness  of  the  head, 
heat  of  skin,  and  difficulty  of  breathing,  all  of  which  are  relieved 
by  the  production  and  evolution  of  a  large  additional  supply  of 
vapor  produced  by  the  attendant  in  the  manner  above  described. 

The  action  of  the  Russian  vapor  bath  is  analogous  to  that  of  the 
extemporaneous  form  of  vapor  bath  developed  by  the  action  of 
vinegar  poured  over  hot  bricks  under  the  bedclothes,  in  cases  of 
rheumatism. 

The  Turkish  hath  consists  of  several  consecutive  processes.  The 
bather  undresses  in  one  apartment,  and,  dressed  in  a  loose  wrapper 
and  sandals,  passes  into  a  second  apartment,  moderately  heated, 
and  then  into  the  bathing-room  proper,  whose  temperature  is  100° 
Fahr.  Here  reclining  he  is  thrown  into  a  profuse  sweating,  dur- 
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ing  which  he  is  rubbed  and  washed  thoroughly  clean  by  an  attend- 
ant with  a  horse-hair  brush,  and  afterwards  subjected  to  a  process 
of  kneading  at  the  hands  of  the  attendant,  his  joints  being  manip- 
ulated at  the  same  time.  The  bather  is  then  well  washed  with 
soap  and  hot  or  cold  water,  as  he  prefers,  after  which  he  repairs  to 
the  second  room  again,  whence,  attired  in  a  loose  wrapper,  he 
passes  after  a  few  minutes  to  the  first  room,  where  he  dresses  and 
reclines  for  half  an  hour  or  longer,  resting  himself,  smoking,  or 
taking  coffee.  The  bath  must  always  be  taken  before  a  meal, 
when  the  stomach  is  empty.  Local  congestions  of  various  kinds 
are  removed  under  the  influence  of  the  Turkish  bath,  noxious 
matters  eliminated  from  the  blood,  and  a  healthy  condition  im- 
parted to  the  skin  and  mucous  membranes.  Rheumatism,  gout, 
skin  diseases,  fatness,  dropsy,  etc.,  have  all  been  benefited  by  its 
employment.  It  should  never  be  resorted  to  in  cases  of  disease  of 
the  nervous  centres,  impediment  to  the  circulation,  vertigo,  etc., 
or  by  those  advanced  in  life. 

A  mud  hath,  or  earth  hath,  as  it  is  indiscriminately  called,  con- 
sists of  immersion  of  a  portion  or  the  whole  of  the  body,  except  the 
head,  in  mud  or  earth.  This  style  of  bath  is  resorted  to  in  Germany 
and  France,  especially  by  invalids  and  others  visiting  the  warm 
mineral  springs,  the  mud  bath  being  nothing  more  than  the  warm 
water  mixed  with  the  earthy  deposit  in  the  immediate  vicinity,  or 
with  earth  brought  there  for  this  purpose  [a  sort  of  peat  being  the 
kind  of  earth  used  in  some  of  the  German  resorts].  It  is  therefore  a 
thermo-mineral  bath.  At  times  it  has  the  consistence  of  a  very 
soft  poultice,  and  is  sometimes  heated  by  steam  to  a  temperature 
of  85'^  to  100°  Fahr.  Mud  baths  may  be  carbonated,  chalybeate, 
saline,  or  sulphurous,  according  to  the  locality  in  which  they  are 
found.  They  are  said  to  excite  the  skin  more  than  ordinary  batlis, 
with  increased  rubefaction.  The  earth  bath  is  used  for  three- 
quarters  of  an  hour  to  an  hour,  as  a  rule,  but  this  is  regulated  by 
the  toleration  of  the  patient.  The  same  mud  is  not  twice  used.  It 
is  washed  off  with  ordinary  spring- water,  the  skin  being  rubbed, 
and  gradually  cooled,  the  bath  having  put  the  patient  into  a  per- 
spiration. This  form  of  bath  is  used  in  chronic  skin  diseases,  in 
some  forms  of  nervous  affections,  as  hysteria,  in  neuralgia,  and 
gouty  and  rheumatic  paralysis  or  stiffness  of  the  joints. 

The  sand  hath  acts  on  similar  principles,  but  the  material  is 
different,  being  the  sand  and  exuvial  matter  thrown  up  on  the  sea- 
shore, and  exposed  to  the  heat  of  the  sun.  Near  certain  hot 
sulphur  springs,  the  addition  of  that  ingredient  imparts  a  new 
element.  This  form  of  bath  is  now  but  little  used,  although  in  old 
times  resorted  to  for  the  treatment  of  scrofula,  scurvy,  gout, 
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Figure  187. — Apparatus  used  for  giving  a 
mercurial  vapor  bath. 


rheumatism,  and  many  other  aihnents.  Sweating  and  eruption 
follow  its  use,  as  in  the  mud  bath. 

A  form  of  medicated  vapor-bath  is  that  known  as  the  mercurial 
vapor  bath,  recommended  in  the  treatment  of  syphilis.  It  may 
be  made  in  various  ways,  but  the  most  simple  arrangement  is  the 
following  : — A  tin  case,  made  by 
an  instrument-maker,  is  em- 
ployed, containing  a  spirit-lamp, 
and  having  in  the  centre,  over  the 
flame,  a  small  tin  plate,  contain- 
ing fifteen  or  thirty  grains  of  calo- 
mel, and  around  this  a  kind  of 
saucer  filled  with  boiling  water. 
The  lamp  being  lighted,  the  ap- 
paratus is  placed  under  a  common 
cane-bottom  chair,  on  which  the 
patient  sits,  enveloped,  chair  and 
all,  in  blankets  for  twenty  min- 
utes. The  water  and  mercury 
will  then  be  found  to  have  disap- 
peared. No  towel  should  be  used,  as  the  calomel  would  be  wiped 
off  by  it. 

Compressed  or  Condensed  Air  Baths. — The  rational  use  of  com- 
pressed air  as  a  therapeutic  agent  dates  back  about  forty  years. 
Introduced  in  France,  the  system  of  treatment  has  been  employed 
in  many  other  European  countries  in  which  medico-pneumatic 
institutions  have  been  founded.  The  arrangement  adopted  in  the 
best  of  these  baths  is  to  have  a  large  hall  for  the  receivers,  and  a 
number  of  chambers  for  the  inhalation  of  pulverized  medical 
agents,  waiting-rooms,  etc.  The  patient  usually  remains  for  an 
hour  or  two.  and  the  increase  of  pressure  is  generally  from  a 
quarter  to  half  an  atmosphere. 

The  physiological  effects  of  compressed  air  have  been  ascertained 
to  be  the  diminution  of  the  quantity  of  blood  in  the  veins  and 
auricles  of  the  heart,  and  increase  in  that  in  the  ventricles  and 
arteries.  The  treatment  seems,  therefore,  to  be  adapted  to  cases 
in  which  the  venous  system  is  mechanically  congested  or  overfilled, 
as  in  chronic  bronchitis,  where  the  left  ventricle  of  the  heart  is  im- 
perfectly filled  and  the  tension  of  the  arteries  consequently  dimin- 
ished. Other  effects  have  also  been  noted,  such  as  an  increase  in 
the  muscular  energy  of  the  body  generally,  an  increase  in  the 
volume  of  the  inspired  air,  augmentation  in  the  force  of  the  re- 
spiratory movements,  increase  of  carbonic  acid  in  the  expired  air, 
not  wholly  dependent  on  the  increase  of  volume  of  air  just  alluded 
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to,  increased  activity  of  the  digestive  functions,  and  augmented 
amount  of  urinary  excretion.  The  effects  seem  to  be  referable 
mainly  to  increased  absorption  of  oxygen,  and  to  the  changes  to 
which  this  gives  rise.  The  tonic  effect  exerted  by  physical  pressure 
on  the  relaxed  and  congested  capillary  vessels  of  the  surface  of  the 
body  and  the  mucous  membranes  of  the  air-passages,  has  been  found 
beneficial,  in  chronic  laryngitis,  acute  and  chronic  bronchitis,  affec- 
tions of  the  uterus,  accompanied  by  arrest  of  the  menstrual  dis- 
charge, whooping-cough,  acute  catarrhs  of  the  mucous  membrane 
of  the  nose,  pharynx,  etc. 

Medical  Gymnastics. 

Movement  Cure. — These  are  regularly  systematized  hygienic  ex- 
ercises, performed  with  or  without  mechanical  or  other  aid,  by  either 
sex,  with  the  view  of  developing  muscular  power,  and  preventing 
and  curing  disease,  under  the  influence  of  properly  regulated  gym- 
nastics ;  the  chest,  for  example,  may  be  so  developed  as  to  give 
increased  capacity  to  the  important  organs  contained  within  it. 
There  is  no  doubt  that  in  a  very  large  number  of  persons  proper 
play  is  not  given  to  the  exercise  of  the  muscles  of  the  shoulders  and 
chest,  on  account  of  inactivity  of  the  arms  ;  or  of  the  abdominal 
muscles,  or  of  the  muscles  of  the  back,  from  insufficient  motion 
of  the  trunk.  Under  the  guidance  of  a  physician  as  to  the  choice 
of  gymnastic  exercises  to  be  practised,  suited  to  the  especial  case, 
medical  gymnastics  may  become  an  important  curative  agent. 
The  general  principles  of  their  employment  are  practicable,  except 
under  febrile  conditions,  acute  inflammation,  pregnancy,  etc. 
Medical  gymnastics  should  be  performed  immediately  before  meals, 
the  clothing  to  be  worn  such  as  will  not  restrain  the  free  move- 
ments of  the  body,  and  the  exercise  must  not  be  persisted  in 
should  the  respiration  and  circulation  become  sensibly  accelerated. 
The  gymnastics  must  be  performed  regularly  and  quietly,  without 
jerking  and  without  muscular  pain. 

The  movements  to  be  practised  are  numerous,  and  cannot  there- 
fore be  fully  described.  Each  movement  must  be  executed  from 
ten  to  twenty  times.  They  include  a  rotatory  movement  of  the  head 
and  a  turning  of  the  head,  in  cases  of  stiffness  of  the  neck  ;  rais- 
ing the  shoulders  together,  to  enlarge  the  cavity  of  the  chest  up- 
ward; circular  arm-movements,  in  case  of  defective  action  of  the 
shoulder  and  narrowness  of  the  chest,  and  therefore  employed  in 
asthma,  commencing  phthisis,  etc.;  raising  the  arm  sideward, 
without  bending  the  elbows,  for  the  promotion  of  healthy  respira- 
tion; throwing  back  the  elbows  as  far  as  possible;  stretching  the 
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arms  downward  behind;  unequal  breathing,  by  placing  one  arm 
pressed  under  the  arm-pit  against  the  ribs  on  the  healthy  side, 
while  the  other  side  is  made  more  free  by  passing  the  arm  above 
the  head,  etc.,  etc.  Almost  every  movement  of  the  body,  of  feet, 
hands,  arms — indeed,  of  the  whole  external  muscular  apparatus- 
is  brought  into  requisition,  alone  or  in  combination,  to  produce  some 
useful  remedial  effect.  Even  the  infirm  and  deformed  can  be 
brought  under  the  influence  of  the  system  while  in  a  sitting  or 
reclining  posture.  In  Sweden,  Germany,  Russia,  and  elsewhere, 
medico-gymnastic  institutes  have  been  established  to  carry  out 
the  principles  of  the  system. 

A  modification  of  the  movement-cure  is  the  substitution  of 
machinery  worked  by  steam  for  the  muscular  power  otherwise 
required.  The  advantage  is  the  facility  of  execution,  steady  exer- 
cise, and  a  graduated  increase  of  force.  Machines  are  constructed 
arranged  in  such  a  way  that  they  may  be  worked  by  the  various 
sets  of  muscles.  In  one  institution  in  Sweden  there  are  about  sev- 
enty forms  of  apparatus,  producing  about  fifty  different  move- 
ments, many  of  these  being  active  movements  of  the  arms,  legs, 
and  trunk,  others  being  passive.  The  patient  is  in  a  state  of  re- 
pose, but  when  the  machines  are  connected  with  a  steam-engine, 
involuntary  movements  of  flexion,  extension,  abduction,  adduc- 
tion, etc.,  of  the  limbs  occur;  joints  are  made  to  respond,  and  all 
the  practicable  movements  of  shaking,  hammering,  tapping, 
kneading,  rolling,  rubbing,  etc.,  are  accomplished,  through  the 
agency  of  the  machines,  iilvoluntarily  by  the  patient.  Under  such 
treatment  chronic  affections,  as  of  the  heart,  constipation,  diseases 
of  the  joints,  rheumatism,  spinal  curvature,  etc.,  are  often  relieved, 
and  expectoration  is  said  to  be  facilitated  in  cases  of  catarrh. 

The  movement-cure  was  known  and  practised  in  ancient  times. 
The  system  scientiflcally  performed  at  the  present  day  is  generally 
known  as  the  Swedish  movement-cure,  because  it  was  first  fully 
developed  by  Peter  Henry  Ling,  a  citizen  of  Sweden,  who  made 
a  special  study  of  this  as  a  powerful  means  of  producing  har- 
monious organic  development  of  the  body.  He  believed  that  the 
education  of  the  people  "vfas  incomplete  without  it,  and  studied 
carefully  the  effects  of  applied  movements  on  the  bodily  and 
mental  condition  of  mankind.  Curative  movements  were  first 
practised  by  him  in  1813,  and  an  institution  for  the  purpose  was 
founded  which  soon,  under  government  patronage,  became  devel- 
oped into  a  great  centre  of  therapeutic  good.  [See,  also,  the 
chapter  on  Exercise.] 
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Counter-Irritation. 

Counter-irritants. — These  may  be  defined  as  substances  which 
excite  irritation  in  any  part  of  tlie  body,  witli  tlie  view  of  reliev- 
ing one  existing  in  another  part,  near  or  remote.  This  is  called 
coimter-irritation,  and  the  class  of  remedies  thus  employed  is  a 
very  valuable  one  to  the  practitioner.  Strictly  speaking,  this 
division  of  therapeutics  should  include  almost  all  the  articles  used 
in  medicine ;  but  the  term  is  generally  restricted,  at  the  present 
day,  to  external  agents  which  induce  a  new  local  action  by  their 
application.  The  principal  counter-irritants  are  rubefacients,  cup- 
ping, blistering,  the  seton,  moxa,  issue,  acupuncture,  etc. 

Acupuncture  (acus  "  a  needle").— This  is  a  form  of  counter-irri- 
tation practised  by  the  surgeon  especially.  It  consists  of  the 
insertion  of  delicate  needles,  with  metallic  or  rubber  heads,  and 
from  two  to  four  inches  long,  by  a  rapid  rotatory  motion,  aided  by 
slight  pressure.  But  little  pain  accompanies  the  operation,  and 
the  needles  are  allowed  to  remain  for  some  time — for  minutes  or 
hours,  as  may  be  deemed  necessary.  This  form  of  counter-irritation 
has  been  employed  in  neuralgia,  gout,  rheumatism,  paralysis, 
aneurism,  etc. 

Electropunctm'e  is  a  form  of  acupuncture,  except  that  the 
needles  are  introduced  as  convenient  channels  for  the  transmission 
of  the  electric  current;  but  this  form  of  counter-irritation  is  only 
resorted  to  in  chronic  affections,  as  of  a  neuralgic  or  gouty  char- 
acter, attended  by  obstinate  deep-seated  pains.  The  galvanic  cur- 
rent is  sometimes  introduced  by  means  of  a  wire,  as  of  platinum, 
held  between  the  blades  of  a  pair  of  forceps,  the  current  heating 
the  wire  to  a  red  heat  or  even  a  more  elevated  temperature. 

Bannscheidtisynus  is  a  variety  of  acupuncturation,  unscientifi- 
cally named  after  its  proposer,  Baunscheid.  It  is  effected  by  the  use 
of  a  disk  about  half  an  inch  in  diameter,  into  which  about  two  dozen 
sharp  needles  are  inserted,  each  about  half  an  inch  in  length.  A 
strong,  spiral  wire  spring,  about  five  and  a  half  inches  long,  is  at- 
tached to  the  disk,  the  other  end  of  the  spring  being  inserted  into 
an  elongated  handle.  The  open  extremity  of  the  cylinder  being 
placed  firmly  against  the  skin,  the  spring  is  compressed  by  draw- 
ing up  the  handle,  and  being  suddenly  loosened,  the  needles  are 
driven  with  some  force  into  the  skin.  Irritating  applications  are 
then  rubbed  into  the  punctured  surface. 

The  term.  Aqnajyunvf  lire  (aqua,  water  ")  has  been  employed  for 
the  process  of  introducing  water  under  the  skin  through  needles 
specially  prepared  for  the  purpose,  although  the  hypodermic  syringe 
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•would  answer  equally  well.  Superficial  pain  is  sometimes  relieved 
in  this  way,  and  its  employment  has  been  extended  to  the  treat- 
ment of  lumbago,  irritable  bladder,  muscular  paralysis,  etc.  The 
immediate  effect  on  the  part  to  whicli  it  is  applied  is  the  production 
of  a  wheel  around  the  puncture,  redness,  and  increased  tempera- 
ture.   It  is  usually  a  harmless  procedure,  admitting  of  repetition. 

EuBEFACiENTS  are  substances  which  redden  the  surface,  and  by 
exciting  the  capillary  vessels  give  rise  to  a  determination  of  blood 
and  an  increase  of  nervous  sensibility  to  the  part  to  which  they 
are  applied.  The  results  of  rubbing  with  the  dry  hand,  or  with 
stimulating  liniments — as  of  turpentine,  ammonia,  etc. — and  the 
use  of  the  common  mustard-plaster,  are  illustrations.  If  carried 
beyond  rubefaction,  a  blister  may  result.  Blisters  may  be  pro- 
duced, however,  in  other  ways,  as  by  the  application  of  boiling 
water,  or  of  a  red-hot  iron,  and  by  the  ordinary  blistering  plaster 
of  cantharides  or  Spanish  fly.  Blistering  is  not  always  a  safe  pro- 
cedure, as  in  very  young  children,  and  in  debilitated  conditions  of 
older  persons,  it  may  induce  gangrene,  and  in  some  cases  be  at- 
tended with  fatal  consequences.  Remedies  which  by  acting  as  ir- 
ritants increase  the  formation  and  discharge  of  matter  {suppu- 
1-anfs),  and  others  which  destroy  the  parts  to  which  they  are  ap- 
plied (escharutics)  are  also  occasionally  employed,  the  latter  by 
the  surgeon  especially,  with  the  view  of  producing  a  deeper  and 
more  extensive  inflammation ;  issues  and  setons  (to  be  described 
elsewhere)  being  frequently  used  to  produce  continued  suppuration. 
Cauterization  is  sometimes  practised  with  the  hot  iron,  or  with 
chemical  substances,  with  the  view  of  producing  useful  therapeutic 
effects,  on  the  principle  of  counter-irritation,  or  revulsion,  as  it  is 
sometimes  called. 

A  physician  must  decide  in  what  morbid  conditions  the  severer 
forms  of  this  class  of  remedies  can  be  of  therapeutic  value  as  a 
means  of  diverting  the  manifestations  of  disease  from  an  affected 
part.  The  ordinary  mild  applications,  as  of  the  mustard-plasters, 
poultices,  and  other  simple  remedies,  can  seldom  do  harm  in  the 
hands  of  any  one  (excepting  the  use  of  the  latter  with  young  chil- 
dren), but  the  more  violent  agents  require  much  care  and  caution. 

Stimulants. 

This  name  is  applied  to  a  class  of  remedies  whicli  increase 
vital  action.  Their  effect  is  more  transient  than  that  of  tonics, 
the  latter  producing  a  gradual  but  continuous  and  permanent 
influence  on  the  system.  Some  articles  are  both  tonic  and  stim- 
ulant, while  in  others  the  virtues  depend  on  a  volatile  oil.  and 
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are  purely  stimulant.  Stimulation,  as  by  brandy,  may  be  carried 
SO  far  as  to  produce  an  opposite  effect,  as  of  depression  or  ex- 
haustion, or  even  of  brain-poisoning.  All  stimulants  affect  pri- 
marily the  organ  of  taste,  and  when  swallowed  produce  a  sensation 
of  warmth,  sometimes  of  pain  in  the  stomach  ;  but  they  often  facil- 
itate digestion  by  causing  a  contraction  of  the  stomach  and  bowels  ; 
by  expelling  wind,  etc.  They  frequently  stimulate  the  mucous 
coat  of  these  organs  to  increased  secretion,  and  cause  a  greater 
flow  of  blood  to  these  parts.  Some  remedies  of  this  class  are  rapidly 
diffusible — diffusible  stimulants — as  ether,  alcohol,  and  volatile 
oils,  and  quite  a  numb  or  of  these  may  be  detected  in  the  blood  and 
urine  by  their  peculiar  odors.  Stimulants  increase  the  action  of  the 
heart  and  vessels,  and  produce  greater  fulness  and  frequency  of 
the  pulse.  This  stimulant  action  upon  the  circulatory  organs  is 
communicated  to  those  of  respiration  as  well,  and  the  temperature 
of  the  body  is  also  raised.  A  larger  supply  of  blood  being  con- 
veyed to  the  nervous  system,  the  functions  of  the  brain  and  spinal 
cord  are  correspondingly  animated,  sometimes  so  much  so  as  to 
produce  temporary  mischief  by  over-stimulation.  It  will  thus  be 
seen  that  stimulants  may  at  times,  especially  if  injudiciously  ad- 
ministered, be  the  means  of  exciting  a  condition  of  feverishness. 
Stimulants  are  also  called  excitants.  If  used  to  relieve  the  pain 
of  colic  or  of  flatulence,  they  receive  the  name  of  carminatives 
{carmen,  a  charm) ;  when  addressed  to  the  heart  and  blood-vessels, 
they  are  called  cardiac  stimidants ;  under  the  name  of  nervines 
they  are  used  as  excitants  of  the  nervous  system  in  certain  disor- 
ders of  that  apparatus.  As  a  rule,  stimulants  are  employed  in 
conditions  of  debility  or  exhaustion,  in  various  forms  of  nervous 
irritability  and  debilitated  states  of  the  circulatory  apparatus,  and 
should  never  be  employed  in  inflammation,  fever,  etc.,  except 
under  professional  advice- 

Remedies  which  Modify  N'utrition. 

An  important  class  of  remedial  agents  is  recognized,  generally 
known  as  cdteratives  from  the  influence  they  exert  upon  the 
system  of  nutrition,  by  the  new  impression  they  make  through 
the  medium  of  the  absorbent  vessels.  They  differ  from  tonics, 
inasmuch  as  the  beneficial  effects  of  the  latter  are  probably  ac- 
complished directly  through  the  nervous  system.  The  changes 
effected  by  alteratives,  such  as  iodide  of  potassium,  mercury,  etc. , 
take  place  gradually  and  imperceptibly  through  the  blood,  which, 
becoming  altered  in  character — improved  in  its  quality — excites  a 
new  action  in  the  capillary  vessels,  where  all  nutritive  changes 
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occur,  and  in  the  parts  supplied  from  them.  Unhealthy  condi- 
tions are  influenced  by  this  healthy  change,  and  return  to  their 
previous  healthy  regularity  and  integrity.  Alteratives,  which  thus 
modify  nutrition,  are  adapted  chiefly  to  chronic  diseases,  as  their 
impression  is  not  made  speedily,  but  gradually.  Some  alteratives 
promote  absorption,  and  effect  the  taking  up  of  fluid  that  has 
already  been  deposited  in  unnatural  places  or  quantities;  but  this 
takes  place  only  through  their  effect  on  the  nutritive  functions. 
The  chief  alteratives  employed  by  physicians  are  the  preparations 
of  mercury,  iodine  and  its  compounds,  iodide  of  potassium — 
especially  arsenic,  the  bromides  of  potassium,  of  ammonium,  etc., 
cod-liver  oil,  chlorate  of  potassium,  etc. 

Massage. — By  this  term,  of  French  origin,  is  understood  the 
systematic  application  of  manipulation,  in  the  form  of  friction, 
percussion,  and  motion  of  parts.  It  is  indeed  a  series  of  manipu- 
lations, intended  to  stimulate  the  organs  of  the  body,  increasing 
the  temperature  of  the  parts,  producing  new  impressions  upon  it, 
and  causing  beneficial  changes  in  the  blood  and  nerve  supply. 
When  judiciously  administered,  this  agent  may  have  important 
therapeutic  effects  in  the  cure  of  disease,  the  relief  of  pain,  etc. 
Sometimes  muscular  pain  may  be  obliterated  by  the  steady  em- 
ployment of  massage.  The  principal  steps  in  the  use  of  massage 
are  stroking  and  surface  friction,  termed  by  the  French  effleurage; 
kneading  or  deeper  rubbing,  petrissage;  percussion  or  tapping, 
fapotement;  and  motion,  both  active  and  passive.  The  two  pro- 
cesses first  mentioned  excite  the  nerves  of  the  skin  and  give  invol- 
untary exercise  to  the  muscles  without  fatigue  to  the  patient. 
The  nerves  of  the  skin  are  temporarily  stunned  by  the  percussion, 
and  local  changes  take  place  which  lead  to  modifications  in  the 
temperature  and  in  the  exercise  of  the  functions  of  organs  in  the 
vicinity,  while  the  good  effects  are  also  distributed  to  the  nervous 
system  generally  by  the  new  impressions  thus  created,  affecting 
also  the  secretions  of  various  organs,  increasing  the  action  of  the 
bowels,  etc. 

Anaesthetics. 

Ancesthetics  (av,  privative,  and  aio-^avo/xat,  "I  feel")  are  such 
agents  as  produce  insensibility  and  unconsciousness.  The  articles 
employed  are  usually  taken  into  the  system  by  inhalation,  al- 
though other  substances,  such  as  chloral  hydrate,  taken  by  the 
stomach,  may  produce  similar  effects.  Ether,  chloroform,  and 
nitrous  oxide  are  the  substances  popularly  recognized  as  anaes- 
thetics.   Under  their  use  surgical  operations  may  be  performed 
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without  pain  to  the  patient,  while  he  is  in  a  condition  of  absolute 
unconsciousness.  The  action  of  the  nervous  system  controlling 
voluntary  movements  is  temporarily  arrested  under  their  use, 
but  the  circulation  and  respiration  are  not  materially  disturbed, 
unless  they  be  too  long  continued.  It  seems  to  be  the  experience 
of  medical  men  that  the  robust  do  not  yield  as  readily  or  rapidly 
to  the  influence  of  anaesthetics  as  those  of  weaker  physical  or- 
ganization. Inveterate  drinkers  are  not  usually  good  subjects. 
It  is  commonly  considered  unsafe  to  give  an  anaesthetic  after  a 
full  meal,  or  during  the  weakness  induced  by  continuous  fasting, 
and  the  effect  will  be  more  rapid  if  a  large  dose  of  some  stimu- 
lant, as  brandy  or  whiskey,  be  first  given  the  patient.  It  is  not 
necessary,  after  the  inhalation  has  once  commenced  with  ether,  to 
exclude  the  air.  The  case  is  different  with,  chloroform,  the  vapor 
of  which  is  several  times  heavier  than  the  atmosphere.  In  using 
this  anaesthetic  a  very  large  admixture  of  air  is  absolutely  neces- 
sary ;  the  quantity  administered  is  quite  small,  the  chloroform 
being  dropped  slowly  upon  a  handkerchief  or  piece  of  thin  cloth, 
about  a  teaspoonful  at  a  time.  A  mixture  of  the  two  articles  is 
sometimes  employed.  The  action  of  nitrous  oxide  is  much  more 
transient,  and  is  therefore  not  adapted  to  the  performance  of  im- 
portant surgical  operations. 

When  anaesthetics  are  taken  by  inhalation,  the  first  effect  may 
be  to  produce  resistance,  on  account  of  the  patient's  struggles  for 
more  air,  of  coughing,  etc.  ;  but  this  soon  subsides,  and  the  stage 
of  excitement  and  exhilaration  rapidly  follows,  lasting  but  a  few 
moments,  and  being  succeeded  by  the  stage  of  insensibility  and 
total  muscular  relaxation.  Sensibility  to  pain  is  diminished  first, 
and  the  special  senses  of  taste  and  smell  wholly  obscured — those  of 
vision  and  touch,  though  irregularly  exercised,  being  the  last  to  be 
abolished.  The  functions  of  the  brain  become  suspended,  but  the 
circulation  and  respiration,  go  on  uninterruptedly.  Should  the 
anaesthetic  effects  be  carried  too  far,  these  may  also  be  suspended, 
and  life  become  extinct  from  total  failure  of  the  functions  of  the 
heart  and  lungs.  Death  may  result  suddenly  from  other  causes, 
sometimes  from  apnoea  or  asphyxia  soon  after  the  first  inhalations 
of  chloroform,  perhaps  from  paralysis  of  the  heart  ;  from  interfer- 
ence v/ith  the  respiratory  functions  and  the  circulation  of  the  blood 
in  the  lungs  and  heart,  by  spasmodic  arrest  of  the  action  of  the 
muscles  of  respiration,  or  even  by  paralysis  of  these  muscles  ;  or 
from  the  intensely  narcotic  effects  of  the  agent  employed. 
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Antiphlogistics. 

Antipldogistiv!<  (am,  against, "  and  (^Xeyw,  "I  burn").  Under 
this  name  is  included  a  variety  of  remedial  agents,  so  called  on  ac- 
count of  their  employment  for  the  purpose  of  combating  or  entirely 
dissipating-  inflammation.  Diet  may  also  be  classed  under  this 
head,  if  administered -with  this  view.  A  heroic  treatment  by  the 
abstraction  of  blood  was  at  one  time  the  almost  universal  anti- 
phlogistic, but  this  practice  has  now  become  a  fashion  of  the  past. 
Physicians  of  the  present  day  resort  rather  to  local  than  to  gen- 
eral bloodletting,  to  internal  medication,  and  to  local  treatment, 
to  be  presently  mentioned.  Should  the  inflammation  depend  on  a 
purely  local  cause,  which  can  be  removed^  it  will  probably  subside 
without  need  for  constitutional  treatment. 

Bloodletting  offers  a  means  of  speedily  diminishing  the  fulness 
of  the  vessels  and  the  force  of  the  heart's  action,  while  at  the 
same  time  it  changes  the  character  of  the  blood  itself.  When 
necessary  to  practise  this  operation,  it  should  be  resorted  to  early. 
The  age,  habits,  and  constitutional  peculiarities  of  the  patient, 
the  stage  of  the  disease,  structure  of  the  organ  inflamed,  etc. ,  must 
all  be  taken  into  consideration  in  arriving  at  a  conclusion  as  to 
the  necessity  of  the  operation,  and  this,  of  course,  can  only  be  done 
by  a  physician. 

The  medical  agents  usually  administered  internalli/,  with  a 
view  to  their  antiphlogistic  effects,  belong  to  the  class  of  cathar- 
tics, emetics,  sedatives,  diaphoretics,  diuretics,  and  anodynes,  all 
of  which  are  assisted  in  their  action  by  due  attention  to  rest, 
— mental  and  bodily, — diet,  regimen,  hygienic  surroundings,  etc. 
Cathartics  are  administered  usually  at  an  early  stage  of  inflam 
mation,with  various  objects,  such  as  the  simple  evacuation  of  the 
bowels ;  depletion  from  the  lining  membrane  of  the  alimentary 
canal  by  abstraction  of  the  watery  portions  of  the  blood ;  excita- 
tion of  the  action  of  the  liver  and  glandular  apparatus  of  the 
intestines  ;  stimulation  of  the  absorbent  vessels  to  remove  the  prod- 
ucts of  inflammation ;  and  their  counter-irritant  influence  in  set- 
ting up  a  new  action  and  'producing  a  diversion  from  the  diseased 
one  originally  existing.  They  may  thus  relieve  inflammation  in  dis- 
tant parts  not  directly  acted  upon  by  the  article  employed.  When 
judiciously  prescribed,  purgatives  give  a  better  opportunity  for 
the  after-employment  of  other  remedies,  as  anodynes,  etc.  They 
are  not  admissible  in  inflammatory  conditions  or  wounds  of  the 
stomach  and  bowels,  in  abdominal  rupture,  etc.,  in  which  cases 
rest,  rather  than  movement,  is  the  treatment  indicated.  Injec- 


364 


THE  MODES  OP  EMPLOYING  REMEDIES. 


tions  are  sometimes  given  by  the  bowel  to  fulfil  the  simple  indica- 
tion of  producing  an  evacuation,  but  they  cannot  have  the  same 
general  effect  as  purgatives  acting  through  the  medium  of  the 
whole  intestinal  tract. 

Mercurials  are  employed  at  different  stages  of  inflammation, 
on  account  of  the  valuable  alterative  action  exerted  by  them  on 
the  secretions,  to  produce  aljsorption  and  removal  of  the  deposits, 
effusions,  and  morbid  results  of  inflammation.  They  are  admin- 
istered especially  in  the  inflammation  of  fibrous  and  fibro-serous 
structures,  such  as  give  rise  to  gout,  rheumatism,  inflammation 
of  joints,  of  the  heart,  liver,  lungs,  larynx,  etc.  In  the  form  of 
calomel,  corrosive  sublimate,  blue  mass,  and  mercury  with  chalk, 
mercury  is  given  in  gentle  but  persistent  doses,  even  to  the  extent 
of  slight  salivation. 

Emetics  are  scarcely  ever  employed  to  prevent  inflammation, 
except  in  the  earliest  stages,  where  the  trouble  seems  to  be  ag- 
gravated by  an  overloaded  stomach,  or  undigested  food  producing 
distress.  They  are,  of  course,  inadmissible  in  inflammatory  con- 
ditions of  the  stomach,  liver,  bowels,  or  urinary  apparatus,  wounds 
of  the  abdomen  or  its  contained  organs,  fractures,  etc. 

Anodynes — agents  which  relieve  pain  and  induce  sleep — are  usu- 
ally employed  where  a  calming  and  sedative  action  is  indicated, 
and  are  administered  in  full  doses,  in  order  to  produce  a  very  de- 
cided impression.  Opium  and  morphia  (which  is  obtained  from  it) 
are  the  main  reliance  of  the  practitioner,  and,  as  a  rule,  are  given 
at  bed-time.  In  combating  the  depressing  and  exhausting  effects 
of  severe  pain,  and  in  the  inflammations  of  internal  organs,  they 
are  especially  applicable.  Chloral,  hyoscyamus,  Indian  hemp,  etc., 
also  belong  to  this  class,  chloral  being  frequently  prescribed  in 
combination  with  morphia. 

Sedatives  and  Nauseants  diminish  the  action  of  the  heart  and 
the  force  of  the  circulation,  as  well  as  the  flow  of  blood  to  the 
affected  part,  and  are  employed  in  inflammations  of  various  organs, 
as  of  the  eye,  lungs,  flbrous  structures,  etc.  They  are  of  such 
general  applicability  that  they  are  frequently  administered  alone, 
especially  to  the  robust,  without  recourse  to  depletion  by  blood- 
letting, cathartics,  or  other  agents ;  but  they  do  not  always  pro- 
duce a  good  effect  when  given  to  infants  and  old  people.  Tartar- 
emetic,  ipecacuanha,  aconite  and  veratrum  viride  are  the  articles 
generally  employed. 

Diaphoretics  promote  the  secretion  from  the  skin,  and  exert  a 
beneficial  effect  by  restoring  or  altering  the  character  of  the  pers- 
piration, which  may  have  been  temporarily  checked  or  suppressed 
under  the  influence  of  the  inflammation.    The  articles  employed 
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in  this  extensive  class — sometimes  together  with  tepid  drinks — 
are  ipecacuanha,  Dover's  powder,  tartar-emetic,  sweet  spirits  of 
nitre,  a  sokition  of  acetate  of  ammonium,  and  the  external  use  of 
the  warm  bath  or  the  warm  foot-bath. 

Diuretics,  remedies  which  exert  their  action  on  the  urinary 
seci'etion,  are  sometimes  prescribed  as  antiphlogistics,  but  never 
in  inflammatory  conditions  of  the  urinary  organs.  Nitrate  of 
potash,  bitartrate  of  potash  or  cream  of  tartar,  squills,  colchicum, 
and  many  other  agents  of  this  class,  are  employed. 

The  local  antiphlogistic  treatment  includes  a  variety  of  exter- 
nal applications,  such  as  bathing,  fomentations,  poultices,  etc.  ; 
iodine,  nitrate  of  silver  or  lunar-caustic,  blisters,  etc.  ;  and  local 
blood-letting  by  cups,  leeches,,  etc.  All  of  these  remedial  measures 
will  be  described  elsewhere. 

Antiseptics  and  Antiferments. 

Antiseptics  (avn,  "  against,"  and  o-tjtttos,  "  putrid  ")  are  substan- 
ces which  retard  or  prevent  putrefaction.  They  must  not  be  con- 
founded with  disinfectants,  which  are  frequently  only  odor-de- 
stroyers, although  many  of  the  antiseptics  belong  to  both  classes. 
They  are  not  necessarily  of  a  chemical  nature,  for  cold,  a  vacuum, 
a  condition  of  dryness  or  freedom  from  moisture,  are  physical 
agents  operating  to  check  putrefaction.  The  list  of  chemical 
antiseptics  is  becoming  larger  with  the  increased  knowledge  and 
discoveries  of  the  day.  The  principal  articles  are  chlorine,  car- 
bolic acid,  salicylic  acid,  nitrous  and  sulphurous  acids,  the  sulphites 
of  sodium,  potassium,  etc.  ;  alum,  carbolates  and  sulphocarbolates 
of  sodium,  potassium,  etc.  ;  tar,  chloride  of  zinc,  creasote,  sulphate 
of  iron,  etc.  Antiseptics  sometimes  unite  with  elements  present  in 
the  organic  matter  only  to  form  new  compounds  ;  some  of  them 
merely  abstract  the  water  from  it,  or,  in  addition,  form  new  com- 
pounds. Some  take  the  oxygen  from  it,  while  others  exert  their 
destructive  influence  on  the  living  matter  that  may  be  present. 
The  precise  benefit  to  be  derived  from  the  employment  of  antisep- 
tics has  not  been  so  accurately  determined  as  to  lead  to  their  use 
under  all  circumstances,  with  confidence  in  their  undoubted  effi- 
cacy. 

Antiferments. — These  are  remedies  which  are  intended  to  check 
or  destroy  processes  of  fermentation.  It  has  for  some  time  been 
a  matter  of  interesting  speculation  as  to  the  essential  conditions 
which  inevitably  lead  to  these  phenomena  of  fermentation  in  the 
human  body.  It  seems  to  be  pretty  well  determined  by  investiga- 
tion that  minute  living  organisms,  variously  called  bacteria. 
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microzymes,  etc. ,  cause  the  production  of  such  a  result,  or  are  in 
some  way  connected  with  it.  They  have  been  seen,  for  instance, 
in  the  microscopic  examination  of  diphtheria  and  other  fermenta- 
tive inflammatory  conditions.  Antiferments  either  destroy  these 
living  germs,  and  thus  become  valuable  agents  in  the  special  affec- 
tions to  which  they  are  applicable,  or  they  arrest  the  process  of  fei-- 
mentation,  of  which  they  are  the  cause  and  origin.  The  class  of 
antiseptics  is  sometimes  described  as  synonymous  with  that  now 
under  consideration  ;  whatever  difference  there  may  be  between 
them  is  explainable  on  the  different  interpretation  that  may  be 
placed  on  the  nature  of  the  two  processes  involved — putrefaction 
and  fermentation.    [See  chapter  on  Acute  Infectious  Diseases.] 


Remedies  which  Influence  the  Functions  of  Vital  Organs. 

One  of  the  curious  phenomena  associated  with  the  internal 
administration  of  medicines  is  the  predilection  exercised  by  them 
towards  certain  organs.  It  is  undeniable  that  some  strong  affinity 
exists  between  many  of  the  articles  of  the  materia  medica  and  va- 
rious important  parts  of  the  system,  which  is  not  easily  explicable. 
In  illustration  of  this  fact,  we  find  the  action  of  strychnia  exerted 
specially  upon  the  spinal  cord  ;  digitalis  displaying  its  potent  influ- 
ence upon  the  heart  and  kidneys  ;  iodine  devoting  its  energies  to 
the  lymphatic  system,  stimulating  the  absorbents  to  renewed  ac- 
tivity, and  producing  in  this  way  an  alterative  effect ;  belladonna 
acting  upon  the  vaso-motor  ganglia,  and  producing,  by  its  influ- 
ence upon  the  nerves  of  the  iris,  dilatation  of  the  pupil ;  nitrite  of 
amyl,  inducing  flushing  of  the  face  by  dilatation  of  the  capillary 
arteries  in  consequence  of  paralysis  of  the  muscular  layer  of 
these  vessels,  etc.  The  list  might  be  extended  to  a  much  greater 
length,  to  include  other  familiar  agents — the  bromides,  for  instance, 
which  depress  the  action  of  the  heart  and  respiration,  as  well  as 
the  temperature,  a  result  of  their  sedative  action  on  the  sympathetic 
system  of  nerves, — but  the  illustrations  already  given  are  sufficient 
to  show  the  existence  of  the  elective  affinity  already  alluded  to. 
Several  medicinal  agents  act  by  preference  on  the  nervous  system, 
but  in  a  different  way.  Opium,  for  example,  causes  stupor  by  its 
action  on  the  brain  ;  while  both  the  brain  and  spinal  cord  are 
affected  by  strychnia,  tetanic  convulsions  resulting  from  excessive 
doses.  Some  remedies  show  their  peculiar  affinity,  no  matter  by 
what  channel  they  may  be  administered ;  rhubarb,  for  example, 
purging,  whether  given  by  the  mouth  or  in  any  other  way,  and 
tartar-emetic  inducing  vomiting. 
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Electricity  and  Magnetism. 

The  peculiar  excitant  effect  of  these  potent  agents  has  long  been 
familiar  to  the  medical  practitioner.  The  relation  of  electricity,  in 
its  various  forms,  to  disease,  is  known  as  electro-therapy  or  electro- 
therapeutics. When  simple  electricity  was  alone  employed — bef  oi^e 
galvanism  (chemical  electricity)  or  Faradization  (inductive  elec- 
tricity) was  known — its  medical  uses  were  restricted  to  the  employ- 
ment of  the  electric  bath  and  the  communication  of  shocks  from  the 
Leyden  jar.  A  writer  of  the  last  century  speaks  of  electricity  as 
then  used — and  the  description  is  good  for  all  time  as  applicable  to  all 
the  forms  now  in  vogue — as  "  a  remedy  of  vast  and  varied  powers, 
possessing  a  more  powerful  influence  over  nutrition,  equalizing  the 
circulation,  materially  affecting  the  pulse,  the  perspiration  and  the 
secretions."  The  machines  in  use  at  the  present  day  are  generally 
illustrations  of  induced  electricity,  and  are  much  more  powerful 
and  convenient  for  manipulation  than  the  other  forms.  The  usual 
modes  of  exhibiting  electricity  for  medical  purposes  are  by  local- 
ized and  general  Faradization,  and  localized  and  central  Galvani- 
zation ;  electricity  proper  not  being  employed.  Galvanism,  or 
Voltaic  electricity,  and  Faradization,  or  induced  electricity,  are  ex- 
amples of  current  or  dynamic  electricity,  or  electricity  in  motion. 
The  Voltaic  or  Galvanic  current — depending  usually  on  the  mutual 
action  of  acid  and  metals — is  sometimes  called  the  primary,  con- 
stant, or  direct  current ;  the  Faradic  current  is  also  called  the 
secondary,  induced,  interrupted,  electro-magnetic  and  magneto- 
electric  current,  according  as  the  current  is  induced,  in  the  two  last, 
through  the  action  of  the  magnet  or  chemical  agency.  The  Fara- 
dic batteries  are  single  or  continuous,  and  double  or  separate  coil- 
machines,  and  it  has  been  found  by  some  of  the  best  electricians 
that  the  current  proceeding  from  the  single  coil  is  preferable  in  the 
treatment  of  nervous  patients  and  for  general  tonic  influences, 
while  the  separate  coil  is  more  adapted  to  those  cases  which  are 
attended  with  loss  of  sensation  and  of  contractile  power  of  the 
muscles. 

It  will  not  be  necessary  here  to  enter  into  the  details  of  the  ac- 
tion of  electricity  upon  the  nerves  and  muscles,  the  great  centres 
of  the  nervous  system  and  the  organs  of  the  senses,  and  in  modi- 
fying the  nutritive  functions.  Briefly  it  may  be  said  that  the 
nerve  current  is  diminished  or  strengthened  by  the  relative  direc- 
tion of  the  electric  current  or  by  the  interruption,  closing  or  revers- 
ing of  the  same.  So  far  as  the  brain  is  concerned,  it  is  difficult  or 
nearly  impossible  to  produce  any  marked  effect  on  the  centres  of 
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voluntary  motion  through  the  application  of  electricity.  It  can  be 
readily  understood  that  it  is  sometimes  a  matter  of  extreme  nicety 
to  so  localize  the  seat  of  a  disease  of  the  brain  as  to  be  able  to  make 
a  direct  application  of  this  remedy  to  the  part  affected.  The  spinal 
cord  can  be  more  readily  influenced  by  these  external  applications, 
and  through  it  the  muscles  of  the  trunk  and  of  the  extremities 
and  the  important  organs  supplied  directly  by  the  spinal  nerves  oj 
their  communications  with  the  sympathetic  nerve.  Experiments 
have  shown  that  when  applied  directly  to  the  sympathetic  nerve 
or  its  ganglia,  electricity  contracts  the  small  arterial  vessels,  by  its 
influence  on  what  are  called  the  vaso-motor  nerves.  The  action 
of  the  heart  is  augmented  by  the  application  of  galvanic  electricity 
to  some  of  the  nerve-centres  of  the  neck  and  chest,  while  the  worm- 
like movement  of  the  intestines  is  diminished  or  increased,  accord- 
ing to  the  strength  or  mildness  of  the  current  employed.  When 
applied  on  the  living  subject,  however,  the  effect  is  not  so  apparent, 
the  main  results  achie'v  ed  being  the  production  of  a  general  sensa- 
tion of  warmth  and  sleepiness — sometimes  deep  sleep — with  per- 
spiration. On  the  organs  of  special  sense,  the  effect  is  to  excite 
and  intensify  the  sensations  of  each,  and  the  therapeutic  use  of 
electricity  in  these  cases  may  therefore  be  inferred  from  the  influ- 
ence thus  exerted.  In  affections  of  these  delicate  organs,  however, 
and  indeed  in  diseases  generally,  in  which  this  powerful  agency 
would  seem  to  be  indicated,  the  advice  of  the  physician  should 
always  be  obtained,  with  the  view  of  procuring  intelligent  direc- 
tions for  its  use,  or  for  its  adaptability  to  the  special  morbid 
condition. 

Electricit}^  may  be  applied  to  muscles,  eith  r  directly  in  their 
course  or  through  the  nerves  which  supply  them.  Any  one  who 
has  a  sufficient  knowledge  of  the  anatomical  relations  of  parts  will 
soon  make  himself  familiar  with  the  appropriate  points  at  which 
these  applications  may  be  made.  The  various  important  organs, 
such  as  the  intestines,  heart,  uterus,  bladder,  stomach,  etc..  are  all 
supplied,  in  greater  or  less  degree,  with  a  muscular  organization, 
not  under  control  of  the  will,  and  the  excitant  effect  of  electricity, 
in  some  appropriate  shape,  may  be  readily  employed  to  produce 
contractions  that  will  relieve  constipation,  paralysis  of  the  blad- 
der, engorgement  of  the  uterus,  and  numerous  other  morbid  con- 
ditions of  those  organs.  The  nutritive  functions  of  the  body  are 
improved  by  the  tonic  and  stimulant  action  of  electricity,  the 
powers  of  the  absorbent  vessels  being  excited,  and  the  secretions 
modified  according  to  the  degree  to  which  the  application  is  carried. 
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MINERAL  SPRINGS. 


A  HALO  of  mystery  surrounds  all  medicines.  They  are  sup- 
posed by  many  to  produce  their  effects  in  an  occult  manner,  and 
in  the  olden  time  even  the  place  or  juxtaposition  of  stars  was 
thought  to  exercise  in  some  peculiar  way  a  potent  influence. 

Around  no  subject  associated  with  medicine  do  these  vapors 
and  mists  of  the  dark  ages  cling  more  closely  than  that  of  mineral 
waters.  Vapors  and  mists  they  appear  to  us,  but  poetry  and  re- 
ligion they  were  to  those  who  lived  two  thousand  years  ago. 
Spirits  and  divinities  frequented  the  fountains,  and  their  whis- 
pered voices  were  heard  in  the  surrounding  groves,  as  they 
swayed  to  the  breeze.  Sometimes  the  springs  were  near  the  cities, 
but  more  frequently  in  distant  and  unfrequented  places.  Their 
polished  white  marble  columns  supported  an  overarching  dome, 
which  might  be  seen  from  a  distance  shining  out  amidst  the  ver- 
dure of  the  trees  as  the  weary  invalid  approached.  Near  by  there 
was  frequently  a  temple  of  the  same  pure  white  marble,  with 
long  lines  of  steps  ascending  to  columned  porticos,  while  within, 
the  virgins  kept  constant  guard  over  the  sacred  fires.  Such  was 
the  fountain  of  Cassotis,  at  Delphi,  in  Greece.  To  such  places  the 
afflicted  were  borne  by  their  friends,  and  placed  near  the  mysteri- 
ous spring.  They  drank  of  the  divine  waters  and  were  bathed, 
and,  after  their  cure,  left  votive  tablets  commemorative  of  the  vir- 
tue of  the  water  and  the  goodness  of  the  gods.  Now  we  have 
dismissed  the  divinities,  whitewashed  boarding-houses  are  the 
temples,  and  yellow  pamphlets  containing  certificates  of  miracu- 
lous cures  are  the  votive  marbles.  Still  we  cling  to  the  mysteries, 
and  those  who  discover  new  medicinal  springs  frequently  imagine 
they  have  found  something  previously  unknown  and  unknowable 
— a  water  flowing  from  a  remote  corner  in  the  caverns  of  the 
earth,  bearing  untold  blessings  for  the  afflicted,  and  only  inci- 
dentally profits  for  the  proprietor's  pocket.  Let  us  cast  all  this 
aside  ! 

Mineral  waters  are  subject  to  the  same  rules  as  other  chemical 
combinations  ;  they  contain  ingredients  in  varying  proportion— 
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nearly  all  of  which  are  already  well  known — combined,  it  is  true, 
in  a  more  perfect  manner  than  is  known  to  the  arts  of  the  labora- 
tory. They  vary  in  medicinal  value,  as  do  other  medicines,  and 
for  similar  reasons.  Let  us  remember  that  nearly  all  springs  in 
this  country  are  but  repetitions  of  those  known  beyond  the  Atlan- 
tic ;  that  their  value  in  various  diseases  has  been  clearly  defined, 
and  that,  as  a  rule,  we  have  only  to  consult  an  accurate  analysis  of 
a  water  to  determine  with  considerable  certainty  in  what  diseases 
it  will  prove  beneficial.  In  other  words,  the  entire  subject  of  com- 
position, administration,  and  cure,  by  mineral  waters,  is  subject 
to  tolerably  well-ascertained  laws.  Let  us  then  succinctly  review 
the  present  state  of  our  knowledge  in  this  matter.    First,  as  to 

COMPOSITION. 

All  waters  flowing  from  the  earth  or  upon  the  earth  are  min- 
eralized waters  in  an  absolute  sense,  containing  mineral  sub- 
stances in  greater  or  less  proportion,  though  not  always  sufficient 
to  entitle  them  to  that  name  in  the  medical  signification.  The 
waters  of  the  sea  are  highly  mineralized,  and  the  waters  of  many 
rivers  are  sufficiently  so  to  produce  decided  effects — some  causing 
diarrhoea,  others  constipation,  as  will  be  affirmed  by  those  who 
have  travelled  much  in  various  lands  and  drank  of  different 
waters.  Rain-water  is  nearer  pure  water  than  any  other  form 
found  in  nature  ;  chemically  pure  water  is  a  result  of  laborious 
processes  of  the  laboratory,  and  is  procured  and  retained  with 
difficulty. 

When  this  comparatively  pure  rain-water  (containing  minute 
quantities  of  nitrogen,  oxygen,  and  carbonic  acid,  and  sometimes 
traces  of  carburetted  hydrogen,  nitric  acid,  and  ammonia)  falls  on 
the  earth,  it  immediately,  by  its  solvent  action,  separates  from  the 
soil  its  soluble  mineral  constituents,  and  the  farther  it  flows  the 
more  decidedly  is  it  impregnated  with  them,  in  exact  proportion 
to  the  quantity  in  the  earth  over  which  it  passes.  When  the 
water,  instead  of  coursing  along  the  surface,  sinks  deep  down, 
penetrating  indurate  rocks,  it  will,  when  it  reappears,  bear  with  it 
tokens  of  its  dark  subterranean  journey. 

What  are  the  most  frequent  chemical  ingredients  of  mineral 
waters  ? 

Chloride  of  sodium  (table  salt),  carbonate  of  sodium,  sulphate 
of  lime  (gypsum),  sulphate  of  sodium  (Glauber's  salt),  sulphate  of 
magnesium  (Epsom  salt),  iodide  of  sodium,  carbonate  of  iron,  car- 
bonic acid  gas,  sulphuretted  hydrogen  gas,  oxygen  and  nitrogen. 
The  unusual  ingredients  are  bromide  of  sodium,  arsenical  salts, 
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fluorides,  organic  compounds — such  as  hydrosin  and  free  sulphuric 
acid. 

CLASSIFICATION. 

Since  almost  all  mineral  waters  contain  some  one  ingredient  far 
in  excess  of  every  other,  it  becomes  easy  to  formulate  a  classifica- 
tion based  on  this  fact,  and  thus  we  have  :  I.  Alkaline  waters  (al- 
kaline carbonates  in  excess).  II.  Saline  waters  (chloride  of  sodium 
in  excess).  III.  Sulphur  waters,  so  named  from  the  presence  of 
sulphuretted  hydrogen  gas.  IV.  Chalybeate  waters  (some  salt  of 
iron  prominent).  V.  Purgative  waters  (sulphate  of  sodium  or  other 
purging  salt  in  excess).  VI.  Calcic  waters  (carbonate  or  other  salt 
of  lime  prominent).  VII.  Thermal  waters,  characterized  by  high 
temperature. 

A  classification  of  this  kind  is  especially  valuable  as  an  aid  in 
the  administration  of  mineral  waters  for  the  cure  of  disease.  It 
has  been  well  determined  by  observation,  both  in  this  country  and 
in  Europe,  that  the  waters  of  each  of  these  classes  possess  proper- 
ties i)eculiar  to  themselves  for  the  relief  of  various  maladies  ;  and, 
although  in  some  special  characteristic  the  waters  of  separate 
classes  may  resemble  each  other,  yet  in  their  ultimate  effects  they 
are  quite  distinct. 

It  becomes  desirable,  then,  to  name  the  prominent  springs  in 
this  country  and  in  Europe  pertaining  to  each  class,  together  with  a 
condensed  statement  of  their  chemical  constitution  and  therapeu- 
tic action.  To  name  all  in  this  chapter,  or  give  detailed  anal- 
yses will  be  impossible,  since  there  are  over  two  liundred  and  fifty  « 
medicinal  mineral  springs  in  the  United  States  alone,  more  or 
less  famed  for  their  curative  virtues,  and  surrounded  by  all  the 
appurtenances  of  hotels,  bath-houses,  drinking-fountains,  etc. 

Alkaline  Waters. 

The  special  characteristic  of  these  waters  is  that  the  alkaline 
carbonates  of  sodium,  potassium,  and  magnesium,  are  the  principal 
ingredients. 

The  most  noted  alkaline  springs  of  the  world  are  those  of  VicJnj, 
France,  containing  twenty-six  grains  of  carbonate  of  sodium,  two 
grains  of  carbonate  of  potassium,  one  grain  of  carbonate  of  mag- 
nesium, and  fourteen  cubic  inches  of  carbonic  acid  gas  in  each  pint 
of  water.  There  are  several  springs  at  Vichy— the  Grande  Grille, 
Celestins,  Chomel,  Mesdames,  etc.— the  waters  of  which  are  bottled 
and  may  be  found  in  the  principal  cities  of  the  world.  The  waters 
of  Hmiterive  and  Cnssef-Vichy.  a  few  miles  distant,  are  of  the  same 
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character.  In  Germany  there  are  the  springs  of  Fachingen  and 
E)ns,  also  decidedly  alkaline  waters.  The  only  spring  in  this  coun- 
try which  represents  this  class  is  that  of  Bladon,  in  Alabama,  con- 
taining five  grains  of  carbonate  of  sodium  in  the  pint. 

Uses. — The  diseases  to  which  these  waters  are  applicable  are 
uric  acid  gravel,  gout,  catarrh  of  the  stomach  (chronic  gastritis), 
diabetes  (mellitus),  and  gall-stones. 

Saline  Waters. 

The  prominent  constituent  of  these  waters  is  chloride  of  sodium 
(table  salt).  It  must,  however,  be  remembered,  that  in  different 
springs  there  are  various  other  constituents  which  modify  or  re- 
enforce  the  action  of  this  agent  so  as  to  produce  an  effect  entirely 
distinct  from  that  of  an  ordinary  solution  of  salt.  The  waters  of 
this  class  increase  the  action  of  the  intestines,  and  prove  aperient 
or  cathartic  according  to  their  concentration  and  the  quantity 
taken.  They  also  promote  the  flow  of  urine  and  the  secretion  from 
mucous  membranes.  They  stimulate  digestion,  augment  the  flow 
of  bile,  and  exercise  a  marked  influence  over  the  processes  of 
change  in  the  lymphatic  system. 

The  mild  saline  waters,  containing  considerable  carbonic  acid 
gas  and  a  small  proportion  of  alkaline  salts,  are  the  most  agree- 
able to  the  taste  of  all  mineral  waters.  The  famous  table  mineral 
waters — Selters  and  Apollinaris — which  blend  so  well  with  wine, 
belong  to  this  division.  In  this  country  we  have  the  unsurpassed 
Saratoga  waters.  They  contain  in  each  pint  from  thirty  to  sixty 
grains  of  common  salt,  from  five  to  fifteen  grains  of  the  alkaline 

.  carbonates,  and  a  like  proportion  of  carbonate  of  lime,  with  small 
quantities  of  sulphates,  iodides,  and  bromides.  There  are  about 
twenty  different  springs  at  Saratoga,  all  rivals  for  popular  appro- 
bation, and  each  proprietor  claims  superior  excellence  for  his  own  ; 
while  the  water  of  the  springs  vary  somewhat  in  the  amount  of 
each  ingredient,  they  possess  similar  medicinal  properties.  An 
exception  should  be  made  as  to  the  "Columbian,'"  '-Pavilion," 
and  •  •  Hamilton  springs,  each  of  which  contain  an  active  propor- 
tion of  carbonate  of  iron. 

We  have  not  mentioned  above  an  ingredient  of  the  water 
which  contributes  largely  to  its  popularity  and  efficacy — that  is, 
carbonic  acid  gas,  which  is  present  in  the  proportion  of  thirty  to 

-  sixty  cubic  inches  per  pint ;  indeed,  the  quantity  is  so  large  in  the 
"  Geyser  "  and  "  Spouting  "  springs,  that  the  water  is  forced  many 
feet  into  the  air  by  its  pressure.  Only  a  few  miles  distant  from 
Saratoga  is  the  village  of  Ballston,  where  there  are  several  springs 
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identical  in  character  and  medicinal  effect  with  those  just  men- 
tioned. 

Other  saline  waters  in  the  United  States,  which  may  be  used 
internally,  are  those  of  the  Charleston  Artesian  Well,  S.  C.  (nine 
grains  chloride  of  sodium  and  seven  grains  of  carbonate  of  so- 
dium per  pint),  and  Albany  Artesian  Well,  IST.  Y.  (sixty-three 
grains  of  chloride  of  sodium,  seven  grains  Of  alkaline  carbonates, 
and  twenty-eight  cubic  inches  of  carbonic  acid  gas  per  pint). 

Uses. — The  stronger  saline  waters  are  used  both  internally  and 
in  the  way  of  baths,  the  latter  mode  of  administration  being  al- 
most restricted  to  the  very  strong  saline  waters — brines — known 
and  highly  favored  in  Germany  as  "  sool-baeder."'  These  natural 
earth-brine  baths  prove  of  exceeding  service  in  the  treatment  of 
scrofula,  especially  as  it  manifests  itself  during  childhood.  They 
are  also  beneficial  in  chronic  rheumatism  and  chronic  gout,  when 
the  person  is  anaemic  or  of  pallid  hue.  Paraplegia  or  paralysis  of 
the  lower  limbs,  and  hemiplegia  or  paralysis  of  one  side  of  the 
body,  are  frequently  benefited  in  a  marked  manner  by  the  stimu- 
lant action  of  these  baths  on  the  skin,  nerves,  and  blood-vessels, 
when  resort  to  them  has  not  been  too  long  delayed.  The  use  of 
these  baths  in  cases  of  paralysis  does  not  in  any  way  contravene 
the  additional  employment  of  other  remedies  best  known  to  physi- 
cians, and  which  require  skill  and  judgment  in  their  use. 

The  mild  saline  ivaters,  taken  internally,  are  valuable  in  vari- 
ous morbid  conditions  of  the  liver.  Jaundice  due  to  catarrh  of  the 
bile-ducts  is  relieved  by  them,  and  the  formation  of  gall-stones 
prevented.  That  condition  known  as  engorgement  of  the  liver 
and  abdominal  plethora,  occurring  in  persons  of  full  habit,  is  also 
favorably  influenced  by  their  use. 

Sulphur  Waters. 

Sulphur  Waters  are  so  called  because  of  the  presence  of  con- 
siderable sulphuretted  hydrogen — a  gas  of  peculiarly  fetid  odor — 
exceedingly  disagreeable  to  the  taste  of  some  persons,  but  becom- 
ing, after  a  time,  not  only  tolerable,  but  pleasant.  Aside  from  this 
gas,  these  waters  contain  exceedingly  variable  ingredients,  which, 
if  they  alone  were  considered,  would,  by  their  predominance,  as- 
sign some  of  the  springs  to  another  class.  Thus,  we  have  alkaline 
sulphur  waters,  in  which  the  alkaline  carbonates  are  abundant, 
muriated  sulphur  waters  which  contain  considerable  chloride  of 
sodium,  and  calcic  sulphur  waters  which  are  impregnated  with 
salts  of  lime. 

Sulphuretted  hydrogen,  as  taken  into  the  stomach  in  moderate 


376 


MINEKAL  SPRINGS. 


quantities  in  mineral  waters,  increases  the  activity  of  the  intes- 
tines and  augments  the  perspiration.  The  sulphur  contained  in  it 
permeates  the  tissues  and  blood-vessels  in  a  peculiar  manner,  and 
there  induces  nutritive  changes  usually  termed  "alterative."  Al- 
though this  gas  thus  exercises  a  decided  influence  in  the  cure  of 
diseases,  especially  those  of  the  skin  and  mucous  membranes,  yet 
in  the  prescription  of  these  waters  special  attention  should  al- 
ways be  given  to  the  amount  and  properties  of  the  solid  ingredi- 
ents. Certain  sulphur  waters  are  designated  as  "  white,"  "blue," 
"  yellow,"  or  "  red,"  according  to  their  color.  This  depends  on  the 
deposits  which  occur  after  the  water  has  escaped  from  its  source. 
In  white  sulphur  water  the  precipitate  is  sulphur  ;  in  yellow,  it  is 
polysulphurets  ;  in  blue,  it  is  supposed  to  be  an  impalpable  pow- 
der of  slate  ;  and  in  the  red,  a  deposit  of  oxide  of  iron,  or  the 
development  of  microscopic  algse  of  a  red  hue,  is  presumed  to  be 
the  cause.  In  some  waters  of  this  class  a  peculiar  organic  sub- 
stance is  found,  called  hydrosin  or  baregine,  which  seems  to  give 
to  these  waters  a  sedative  or  quieting  effect  on  the  circulation  of 
the  blood.  Its  exact  medicinal  value  has  not,  however,  been  de- 
termined. 

In  this  country,  as  in  all  others,  there  is  a  long  list  of  sulphur 
waters.  Indeed,  when  we  consider  the  small  quantity  of  sulphu- 
retted hydrogen  necessary  to  impart  to  water  its  characteristic  odor, 
and  that  it  is  frequently  evolved  by  the  decomposition  of  organic 
substances  on  the  surface  of  the  earth,  we  need  not  be  surprised 
that  in  nearly  every  valley  there  flows  a  so-called  sulphur-spring. 
Such  waters  are,  however,  seldom  medicinal,  and,  aside  from  their 
peculiar  odor,  possess  no  other  qualities  than  ordinary  water. 

Of  muriated  sulphur  waters,  or  those  in  which  chloride  of  sodium 
is  a  prominent  constituent,  we  have  several  valuable  ones.  Such 
are  the  Upxoer  and  Loioe?^  Blue  Lick,  the  Paroquet  and  Louisville 
Artesian — all  in  Kentucky  ;  also  the  Columbia,  in  New  York,  each 
containing  from  thirty  to  sixty  grains  of  salt  in  the  pint.  There 
are  also  springs  which,  in  addition  to  common  salt,  contain  an  ac- 
tive proportion  of  purgative  salts,  like  the  French  Lick,  in  Indiana  ; 
or  they  contain  purgative  salts  with  lime  salts,  like  Sharon,  New 
York  ;  Gi^eenhrier  White  Sulphur,  Virginia  ;  and  Salt  Sulphur,  West 
"Virginia.  Again  there  are  sulphur  waters  in  which  the  salts  of 
lime  alone  predominate,  as  Chittenango  and  Clifton,  New  York,  or 
the  Yellotv  Sulphur,  Virginia.  Occasionally  there  is  a  water  found 
containing  an  active  proportion  of  alkaline,  saline,  and  purgative 
salts.  Such  is  the  Borland  Sjyring  of  West  Virginia.  Least  fre- 
quent of  all  are  waters  containing  hydrosin,  like  the  Eed  Sulphur, 
West  Virginia — a  water  the  peculiar  properties  of  which  seem  to 
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depend  entirely  on  this  constituent.  ( )f  thermal  sulphur  waters, 
there  are  the  Calistoga,  Paso  Rohles,  and  Santa  Barbara,  Califor- 
nia ;  Middle  Park,  Colorado  ;  and  Warm  Springs,  North  Carolina. 

The  principal  cold  sulphur  waters  of  Europe  are  those  of  Nenn- 
dorf  and  Meinberg,  Germany  ;  and  the  most  noted  thermal  sulphur 
waters  are  Aix-la-Chapelle,  Belgium  ;  Aix-les-Bains,  Savoy  ;  Ba- 
reges and  Bagneres  de  Luchon,  France. 

Uses. — Sulphur  waters  are  valuable  in  the  treatment  of  gout 
and  chronic  rheumatism,  especially  if  they  are  warm  waters  ;  and 
it  is  probable  that  in  these  diseases  they  cause  favorable  results  as 
much  by  this  element  of  heat  as  by  the  solid  ingredients.  In  chronic 
poisoning  by  lead,  from  which  painters  so  often  suffer,  and  in 
chronic  poisoning  by  other  metals,  sulphur  waters  used  internally 
prove  exceedingly  beneficial,  the  sulphur  forming  soluble  salts 
with  the  metal,  which  then  are  eliminated  through  the  skin  and 
kidneys. 

Chalybeate  Waters. 

Iron  is  the  principal  constituent  of  these  waters.  It  is  usually 
present  in  the  form  of  a  bicarbonate,  and  those  waters  are  most 
easily  digested  which  contain  considerable  carbonic  acid  gas.  In 
this  way  iron  enters  the  blood  more  readily  and  exerts  its  tonic 
influence  more  certainly  than  in  almost  any  other. 

The  number  of  good  iron  springs  in  this  country  or  Europe  is 
exceedingly  limited.  Why  this  is  so  is  readily  understood  when 
we  consider  the  requisites,  viz.  :  First,  the  water  must  contain  suf- 
ficient iron  to  be  decidedly  medicinal.  Second,  it  must  contain 
considerable  carbonic  acid  gas.  Third,  there  must  be  very  little  of 
other  constituents.  A  popular  spring  of  this  kind  is  that  of  Schoo- 
led's  Mountain,  New  Jersey,  which  is  said  to  be  a  pure  chalybeate. 
Coopers  Well,  Mississippi,  has  enjoyed  much  repute  in  the  South 
for  many  years.  It  contains  nearly  half  a  grain  of  iron  in  each 
pint,  with  salts  of  lime,  magnesium  and  sodium.  Rawleij  Spring, 
Virginia,  is  a  good  chalybeate.  The  best  chalybeates  in  Europe 
are  those  of  Sch  ivalbach  and  Pyrmont,  containing  respectively 
one-half  and  two-thirds  of  a  grain  of  carbonate  of  iron  per  pint. 

The  Alum  Waters  of  Virginia  are  included  under  chalybeates, 
although  they  are  not  such  in  the  sense  of  pure  iron  tonics.  They 
are  really  alterative  waters  of  a  peculiar  and  complex  character. 
They  contain  from  half  a  grain  to  a  grain  of  iron  in  each  pint,  to- 
gether with  considerable  alumina  and  free  sulphuric  acid.  They 
have  been  found  especially  valuable  in  scrofula  and  diseases  of  the 
skin  depending  on  a  scrofulous  constitution.    The  principal  springs 
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of  this  kind  are  the  Rockbridge,  Jordan,  Bath,  and  Bedford-Alum 
— all  in  Virginia. 

Uses. — The  effect  of  these  waters  is  to  increase  the  appetite, 
promote  digestion,  stimulate  the  activity  of  the  heart,  and,  when 
persons  are  blanched  (anaemic),  they  add  to  the  blood  the  iron 
which  has  disappeared,  and  bring  back  the  rose-hue  to  the  cheeks. 

Waters  of  this  kind  are  useful  in  all  cases  of  impoverished  blood, 
whether  depending  on  dyspepsia,  dei*angement  of  menstruation, 
exhausting  diseases,  or  any  cause  whatsoever.  They  are  also  fre- 
quently resorted  to  by  persons  who  have  undergone,  at  other 
springs,  a  course  of  reducing  treatment  with  alterative  mineral 
waters.  When,  at  the  close,  the  person  is  relieved  of  his  malady, 
though  pale  and  anaemic,  he  may  go  to  some  good  chalybeate 
spring,  drink  the  water  for  one  or  two  weeks,  and  be  restored  to 
accustomed  vigor. 

Purgative  Waters. 

These  waters,  as  the  name  implies,  contain  constituents  which 
cause  them  to  act  as  cathartics  or  aperients.  These  effects  are 
more  or  less  pronounced  according  to  the  preponderance  of  sulphate 
of  magnesium  (Epsom  salt),  sulphate  of  sodium  (Glauber's  salt),  or 
sulphate  of  potassium,  and  the  way  in  which  they  are  associated 
with  other  ingredients,  such  as  the  alkaline  carbonates,  sulphate 
or  carbonate  of  lime,  or  some  salt  of  iron,  either  of  which  tends 
decidedly  to  modify  their  action.  These  waters  are  bitterish  in 
taste,  and  by  the  Germans  are  termed  hitter  wasser.''  This 
taste  is,  however,  decidedly  mitigated  by  the  presence  of  consider- 
able carbonic  acid  gas. 

The  principal  purgative  springs  of  this  country  (the  Crah  Orch- 
ard) are  located  in  Kentucky.  They  contain  thirty-three  grains  of 
purgative  salts  in  each  pint.  By  boiling  down  the  water  a  valua- 
ble purging  salt,  known  as  Crcd)  Orchard  Scdts.  is  obtained.  There 
are  also  the  Estill  springs,  containing  thirty -two  grains  of  purga- 
tives per  pint,  and  the  Harrodshurg  Springs,  containing  twenty 
grains  of  purgative  salt  per  pint.  Both  are  situated  in  Kentucky. 
The  only  other  purgative  spring  of  note  is  that  of  Bedford,  Penn- 
sylvania, which,  however,  rule,  aperient  only,  because  of 
the  considerable  amount  of  carbonate  of  iron  which  it  contains. 

The  European  purgative  waters  most  frequently  for  sale  in 
bottles  at  the  pharmacies  are  Friedrichshcdl  (eighty-six  grains  of 
purging  salts  to  the  pint)  ;  Kissingen  (eighty-five  grains),  PuUna 
(two  hundred  and  twenty  grains),  and  Hunyadi  Jdnos  (two  hun- 
dred and  sixty-six  grains).    The  last-named — the  Hunyadi  Janos 
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— is  doubtless  the  best  of  these  waters  ;  containing  a  large  amount 
of  purging  salts.  In  addition  there  is  considerable  carbonate  of 
sodium,  chloride  of  sodium,  and  carbonate  of  lime,  which  tend  to 
render  its  action  mild. 

Uses. — These  waters  are  mostly  used  as  substitutes  for  the  dis- 
agreeable-tastmg  saline  purgatives  of  the  shops  ;  and  although 
containing  the  same  purging  salts,  yet  these  are  so  combined 
witli  other  ingredients  that  they  act  more  mildly,  and  the  taste  is 
but  little  noticed.  Persons  do  not  go  to  the  spring  to  drink  this 
sort  of  water,  but  it  is  bottled,  and  under  the  proper  name  may  be 
found  in  nearly  all  the  pharmacies  of  the  larger  cities. 

These  waters  are  sometimes  used  in  that  condition  known  under 
the  somewhat  vague  name  of  abdominal  plethora.  This  occurs 
most  frequently  in  persons  who  are  generous  livers,  and  use  malt 
liquors  and  wine  frequently.  It  is  associated  with  constipation,  a 
loaded  tongue,  and  sluggish  action  of  the  liver.  In  such  cases  a 
short  course  of  these  waters  frequently  relieves  all  the  symptoms 
in  a  short  time,  and  reduces  the  previously  corpulent  person  to  a 
normal  weight. 

Calcic  Waters. 

The  principal  ingredients  of  these  waters,  as  the  name  implies, 
are  salts  of  lime. 

The  most  prominent  springs  of  this  class  in  the  United  States 
are  Eaton  Rapids,  Michigan,  containing  five  grains  of  lime  salts 
and  two  cubic  inches  of  carbonic  acid  gas  in  each  pint  ;  Sweet 
Springs,  Virginia,  containing  five  grains  of  lime  salts  and  eleven 
cubic  inches  of  carbonic  acid  gas  ;  and  Bethesda,  Wiscoi:^sin,  hav- 
ing two  grains  of  lime  salts  in  each  pint.  The  last-named  spring 
has  a  widespread  reputation  for  the  relief  of  those  diseases  to 
which  waters  of  this  kind  are  applicable.  The  most  esteemed 
calcic  waters  of  Europe  are  Contrexville  (twelve  grains  of  lime 
salts  to  the  pint),  and  Wildungen  (three  grains  of  lime  salts  and 
a  large  quantity  of  carbonic  acid  gas  to  each  pint). 

Uses. — Some  time  ago  waters  of  this  kind  were  thought  to 
possess  little  value.  It  is.  however,  found  that  those  containing 
carbonate  of  lime  and  alkaline  carbonates,  with  considerable  car- 
bonic acid  gas,  are  exceedingly  valuable  in  irritability  of  the  blad- 
der depending  on  chronic  inflammation,  and  also  of  gravel,  either 
of  the  kidneys  or  bladder.  They  also  prove  palliative  in  cases  of 
saccharine  diabetes.  Cases  of  dyspepsia,  accompanied  by  pain, 
are  also  frequently  relieved  by  their  use. 
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Thermal  Waters. 

The  chief  agent  in  the  curative  action  of  these  waters  is  heat, 
and  the  good  results  to  be  obtained  by  their  use  depend  almost 
entirely  on  the  appreciation  of  this  fact  and  on  its  appropriate 
application.  It  is  often  asked,  "Why  not,  then,  use  hot  water  at 
home  ?  For  the  simple  reason  that  it  is  impossible  to  obtain  hot 
water  there  in  sufficient  quantity  and  of  continuous  temperature. 
Imagine  a  person  trying  to  imitate  a  single  bath,  such  as  may  be 
had  at  the  Hot  Springs.  For  the  purpose,  hundreds  of  gallons  of 
water  must  be  heated  to  a  temperature  of  150°  F. ,  and  it  must  be 
maintained  in  a  reservoir  at  exactly  that  temperature.  Then  it 
must  flow  in  a  stream  into  and  out  of  the  bath-tub.  so  that  the 
temperature  of  the  water  in  the  tub  is  kept  at  exactly  the  desired 
degree  continuously — not  vacillating  from  hot  to  cold  and  from 
cold  to  hot,  as  in  an  ordinary  bath.  Then,  in  addition,  there 
must  be  a  perfect  mill-race  of  hot  water  to  supply  the  vapor-room. 
The  expense  of  heating  so  much  water  to  such  a  degree,  and  the 
utter  impracticability  of  retaining  it  there,  is  a  sufficient  answer  to 
those  who  think  lightly  of  thermal  resorts. 

It  is  said  that  a  gentleman  of  Baltimore  procured  water  of  the 
Hot  Springs,  Arkansas,  at  great  expense,  and  was  surprised  to  find 
it  did  not  have  the  desired  effect  in  the  bath  at  home.  He  and 
many  others  concluded  the  water  had  lost  its  peculiar  properties 
during  transportation,  forgetting  that  he  could  not  there  reproduce 
the  necessary  thermal  conditions — the  even  and  continuous  tem- 
perature, the  douches  and  the  vapor-bath.  Still  more  is  it  impossi- 
ble to  imitate  an  immense  warm  "  piscina  "  bath  containing  thou- 
sands of  gallons  of  water,  such  as  the  one  found  at  the  Warm 
Springs,  Va.,  and  other  noted  resorts. 

There  are  a  number  of  valuable  thermal  springs  in  this  coun- 
try, but  at  few  of  them  are  the  proper  auxiliaries,  piscina  baths, 
douches,  etc..  such  as  could  be  desired.  The  Hot  Springs  of  Ar- 
kansas (93°  F.-150°  F.).  Hot  Springs,  Va.  (78°  F.-110°  F.),  and 
Warm  Springs,  Va.  (98°  F.).  occupy  a  deservedly  high  place, 
though  they  are  but  slightly  mineralized,  and  in  Europe  would  be 
termed  indifferent  thermal  waters.  The  Warm  Springs,  N.  C. 
(97°  F.-102°  F.).  contain  sulphuretted  hydrogen,  carbonic  acid, 
and  sulphate  of  lime.  The  Idaho  Hot  Springs  (85°  F.-115°  F.) 
contain  three  grains  of  carbonate  of  sodium,  three  grains  of  sul- 
phate of  sodium,  and  two  grains  of  sulphate  of  magnesium  to  the 
pint.  The  Paso  Eohles  Hot  Springs  of  California  (112°  F.-122°  F.) 
contain  considerable  chloride  of  sodium  and  carbonate  of  sodium, 
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and  a  large  amount  of  sulphui-etted  hydrogen  and  carbonic  acid 
gas. 

The  prominent  thermals  of  Europe  are  Gastein,  in  Austria 
(87°  F.-160°  F.),  Toeplitz,  in  Bohemia  (120°  F.),  Schlangenbad,  in 
Nassau  (82°  F.-89°  F.),  and  Plombieres,  in  France  (125°  F.). 

Uses. — The  diseases  to  which  thermal  baths  and  douches  are 
specially  applicable  are  chronic  rheumatism,  chronic  gout,  paraly- 
sis of  the  lower  limbs  (paraplegia),  neuralgia,  stiffness  of  the 
joints  (false  anchylosis),  and  certain  diseases  of  the  skin  (psoriasis, 
lichen,  etc.).  In  syphilis  they  promote  cure  by  aiding  appropriate 
internal  medication. 

DISEASES  THAT  MAY  BE  TREATED  BY  MINERAL  WATERS. 

Having  thus  considered  the  different  classes  of  minei-al  waters 
and  the  diseases  to  which  they  are  applicable,  we  will  reverse  the 
direction  of  view,  and,  from  the  various  diseases,  look  towards  the 
waters  which  are  best  adapted  to  their  cure  under  varying  condi- 
tions. 

Chronic  Rheumatism. — The  mineral  water  treatment  of  this 
disease  consists  almost  exclusively  in  the  employment  of  thermal 
baths  (95°  F.-100°  F.),  thirty  in  succession,  at  intervals  of  one  or 
two  days,  according  to  the  effect.  When  there  is  decided  stiffness 
of  the  joints,  the  hot  douche  (10G°  F.-120°  F.)  is  a  valuable  auxil- 
iary. It  is  for  the  most  part  indifferent  whether  these  baths  are 
of  highly  mineralized  water  or  not.  In  some  cases  in  which  there 
is  decided  want  of  tone  in  the  skin,  the  salt  thermals  seem  prefer- 
able because  of  the  decided  stimulation  of  the  skin  which  results 
from  their  use. 

No  one  suffering  from  gout  in  any  form,  however,  should  go  to 
mineral- water  cures  without  consulting  a  competent  physician,  for, 
although  mineral  waters  are  one  of  the  best  and  surest  methods  of 
treatment,  yet  the  application  of  them  is  so  varied  according  to 
the  different  stages  of  the  disease,  and  the  improper  use  of  them 
may  be  attended  by  such  disastrous  results,  that  exceeding  care 
must  be  taken  in  the  adaptation  of  them  to  each  particular 
case. 

Syphilis. — There  are  no  mineral  waters  that  cure  this  malady  : 
yet  there  are  many,  which,  conjoined  with  the  use  of  appropriate 
medicines,  aid  most  decidedly  in  the  removal  of  the  diseased  condi- 
tion of  the  system.  Sulphur  waters,  saline  waters,  thermal  waters 
— all  have  been  successfully  used  in  this  disease.  Perhaps  the  best 
results  have,  in  this  country,  been  obtained  at  the  Hot  Springs  of 
Arkansas,  though  we  doubt  not  that  other  thermal  baths,  such  as 
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the  Virginia  Hot  Springs,  and  Paso  Robles  of  California,  would 
prove  equally  efficacious. 

Chronic  Metallic  Poisoning. — The  most  frequent  form  under 
which  this  is  presented  is  the  paralysis  of  painters  and  workers  in 
lead.  The  most  efficacious  are  the  sulphur  waters,  conjoined 
with  the  use  of  warm  or  hot  baths. 

Diabetes  Mellitus,  or  that  condition  of  the  system  in  which 
sugar  is  passed  in  the  urine  in  large  quantities,  is  exceedingly  diffi- 
cult of  cure.  However,  most  decided  benefit  has  resulted  in  many 
cases  (see  Volume  II. )  by  the  systematic  use  of  alkaline  or  calcic 
waters,  under  competent  direction. 

Chronic  Dysentery. — The  so-called  chronic  diarrhoea  of  the 
army  is  slow  to  yield  to  the  administration  of  remedies.  Indeed, 
there  are  soldiers  of  the  late  war — now  twelve  years  past — who  are 
still  harassed  by  the  malady.  It  has  been  claimed,  and  doubtless 
with  truth,  that  the  alum  waters  of  Virginia  have  cured  a  number 
of  cases  of  this  disease. 

Scroftila. — This  term  is  applied  to  a  peculiar  condition  of  the 
constitution,  in  which  there  is  a  disposition  to  enlargements  and 
abscesses  of  the  lymphatic  glands,  to  slow-healing  ulcers,  to  certain 
skin  diseases  with  a  moist  secretion,  and  to  chronic  inflammations 
of  the  joints.  (See  Volume  II.)  For  the  relief  of  this  bad  habit  of 
the  body,  especially  in  young  children,  next  to  cod-liver  oil,  there 
is  nothing  superior  to  an  appropriate  mineral  water,  and  it  is  fre- 
quently desirable  to  alternate  mineral  water  treatment  with  cod- 
liver  oil.  The  waters  most  applicable  in  these  cases  are  the 
strong  salines  used  in  the  way  of  brine-baths,  and  it  is  this  kind  of 
waters  that  are  almost  exclusively  employed  abroad.  We  have, 
however,  in  the  Virginia  alum  waters,  a  sort  little  known  in  Eu- 
rope, and  these  have  long  had  considerable  reputation  for  the  cure 
of  scrofulous  diseases. 

Chlorosis,  or  "green  sickness,"  as  it  is  sometimes  popularly 
called,  affects  especially  young  girls  on  the  verge  of  womanhood. 
They  are  languid,  pale,  with  a  greenish  tint  of  skin,  and  the  func- 
tions of  maturity  do  not  readily  become  established.  Chalybeate 
waters  are  a  valuable  remedy  in  this  condition,  when  associated 
with  other  and  appropriate  medicines. 

Paralysis. — Certain  cases  of  i^aralysis  following  exhausting  dis- 
eases, such  as  dii^htheria,  typhoid,  and  cerebro- spinal  fever,  tedi- 
ous confinement,  etc.,  are  often  much  benefited  by  proper  use  of 
thermal  baths  and  douches  ;  but  graver  cases,  in  which  pronounced 
changes  have  taken  place  in  the  tissues  composing  the  nervous 
system,  are  rarely  benefited. 

Neuralgias. — These  painful  affections,  when  due  to  local  irrita- 
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tion  of  nerves  and  nerve-slieaths,  are  sometimes  cured  in  an  unex- 
pected manner  by  the  use  of  thermal  baths  or  douches  ;  thus,  it  is 
often  serviceable  in  cases  of  sciatica  of  long  standing.  It  is,  how- 
ever, very  difficult  to  decide  in  advance  which  cases  will  be  bene- 
fited, and  a  trial  of  the  waters  is  the  only  test. 

Chronic  Laryngitis,  also  popularly  termed  "clergyman's  sore 
throat,"  although  by  no  means  restricted  to  that  profession,  is  a 
tolerably  frequent  disease,  especially  in  large  cities.  The  promi- 
nent symptoms  of  the  disease  are  dryness  of  the  throat  on  rising 
in  the  morning,  which  is,  however,  considerably  relieved  after  a 
good  meal,  and  there  may  then  be  coughing  and  expectoration  of 
thick,  tenacious,  starchy-looking  mucus,  which  clings  to  anything 
it  falls  upon.  The  voice  loses  its  clear  quality,  and  is  hoarse,  espe- 
cially towards  evening  and  if  the  air  be  damp.  Talking  fatigues 
the  person  very  easily,  and  there  is  a  tired  feeling  about  the 
throat. 

In  the  treatment  of  this  malady,  mineral  waters  prove  efficient 
in  many  cases.  The  waters  most  appropriate  are  those  of  the  sul- 
phur class,  rich  in  sodium,  and  alkaline  waters  containing  a  great 
deal  of  chloride  of  sodium.  The  European  waters  which  have 
acquired  the  most  decided  reputation  are  Ems,  in  Germany,  and 
Eaux  Bonnes,  France.  The  water  in  this  country  which  will 
probably  yield  the  best  result  is  that  of  the  Red  Sulphur  Spring  of 
Virginia. 

Chronic  Bronchitis  is  a  frequent  disease,  especially  among  per- 
sons advanced  in  years.  It  is  often  mistaken  for  consumption  by 
those  who  are  not  physicians,  and,  when  cured,  the  medicines  given, 
or  the  waters  taken  are,  credited  with  curing  consumption.  One  of 
the  most  reliable  waters  in  this  disease  is  the  Red  Sulphur,  of  Vir- 
ginia. If  the  patient  is  of  a  scrofulous  constitution,  then  the  saline 
sulphur  waters  are  preferable. 

Dyspepsia. — This  word,  meaning  painful  digestion,  is  applied  to 
a  number  of  conditions  in  which  this  is  a  prominent  symptom.  In 
that  form  of  the  disease  called  acid  dyspepsia,  the  alkaline  mineral 
waters  prove  of  especial  utility.  When  the  case  is  one  of  flatu- 
lent dyspepsia,  and  is  attended  with  the  evolution  and  belching  up 
of  large  quantities  of  gas.  the  saline  waters  yield  the  best  results. 

The  Saratoga  waters,  containing  considerable  chloride  of  sodium, 
and  sufficient  alkaline  carbonates,  are  well  adapted  to  most  persons 
troubled  with  this  malady. 

Chronic  Gastric  Catarrh. — This  may  be  called  a  form  of  dys- 
pepsia in  which  the  internal  coats  of  the  stomach  are  in  a  con- 
gested and  inflamed  state,  and  there  is  an  exaggerated  secretion 
from  the  mucous  membrane.    For  its  treatment  the  strong  alka- 
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line  waters,  like  Vichy,  are  mostly  employed,  and  prove  exceed- 
ingly beneficial.  Alkaline  purgative  waters,  such  as  Carlsbad  and 
Marienbad,  are  also  curative. 

Constipation. — It  is  popularly  well  known  that  one  of  the  best 
remedies  for  this  condition  is  the  ingestion  of  a  glass  of  ordinary 
water  immediately  on  rising  in  the  morning.  Much  more  is  it  the 
fact  if  an  aj^propriate,  mildly-aperient  mineral  water  be  used. 
The  water  tends  to  increase  the  secretion  of  the  mucous  membrane 
of  the  intestines  and  augment  their  expulsive  action.  For  this 
purpose  Saratoga  or  Blue  Lick  water  is  exceedingly  appropriate, 
while  in  some  instances  mild  purgative  waters,  such  as  Carlsbad, 
may  be  employed. 

Engorged  Liver. — Persons  wlio  suffer  from  this  condition  pre- 
sent a  dusky  or  muddy  complexion,  the  tongue  is  coated,  the  bow- 
els are  constipated,  the  appetite  is  variable,  there  is  a  pasty  taste 
in  the  mouth,  and  a  feeling  of  fulness  in  the  head.  Besides,  the 
persons  suffering  therefrom  are  usually  fond  of  the  pleasures  of 
the  table,  portly  in  appearance,  and  lead  sedentary  lives.  For  the 
relief  of  this  malady  there  is  no  remedy  superior  to  an  appropriate 
mineral  water.  For  this  purpose  a  saline  sulphur  water  may  be 
used,  or  an  alkaline  purgative  water ;  and  either  will,  as  a  rule, 
give  very  beneficial  results  in  a  short  time. 

Gallstones. — The  formation  of  these  concretions  in  the  gall- 
bladder seems  to  be  due  to  a  sort  of  thickening  of  the  bile.  For 
the  relief  of  this  condition,  and  hence,  for  the  removal  and  preven- 
tion of  gall-stones,  there  is  no  remedy  equal  to  a  good,  strong,  alka- 
line mineral  water  like  that  of  Vichy.  Carlsbad,  an  alkaline  pur- 
gative, and  Saratoga,  of  the  alkaline-saline  class,  will  also  yield 
satisfactory  results. 

Gravel.— The  kinds  of  gravel  most  frequently  met  with  are  uric 
acid  or  red  gravel,  oxalic  acid  gravel,  and  phosphatic  gravel  (see 
Volume  II.)  For  the  relief  of  uric  acid  and  oxalic  acid  gravel,  alka- 
line water  should  be  employed,  like  that  of  Vichy  or  some  similar 
water.  In  cases  of  phosphatic  gravel,  the  calcic  waters  rich  in 
carbonic  acid  gas  should  be  given. 

Calculus,  or  stone  in  the  bladder,  is  a  result  of  the  aggrega- 
tion of  gravel  into  a  solid  mass  or  stone.  It  is,  like  gravel,  divided 
into  different  kinds,  and  the  same  waters  should  be  given  accord- 
ingly. It  should,  however,  be  remembered  that  no  kind  of  mineral 
water  will  dissolve  stone.  The  treatment,  therefore,  is  by  the  sur- 
gical operation  of  lithotomy  or  lithotrity,  after  which  an  appropri- 
ate mineral  water  tends  to  prevent  a  renewal  of  the  trouble. 

Catarrh  of  the  bladder,  resulting  from  chronic  inflammation  of 
the  mucous  membrane,  is  often  relieved  in  a  marked  manner  by 
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the  use  of  mineral  water.  The  kinds  most  appropriate  are  the  mild 
calcic  or  alkaline  waters. 

Dijsmenorrhoea,  or  painful  menstruation,  depending  on  plethora 
of  the  system,  i.  e.,  uterine  engorgement,  is  often  benefited  or 
cured  by  the  internal  administration  of  mineral  water.  That  which 
proves  most  serviceable  in  these  cases  is  alkaline  water  of  moderate 
strength,  or  an  alkaline-saline  water  ;  although  water  of  some  of 
the  other  kinds  will  frequently  produce  a  favorable  result.  It 
should  be  remembered  that  dysmenorrhoea  arising  from  any  other 
cause  will  not  be  relieved  by  mineral  water. 

Diseases  of  the  Skin. — There  is  an  infinite  variety  of  skin  dis- 
eases buried  under  sesquipedalian  names,  but  they  can  all  be 
ranged  under  a  few  classes.  [See  chapter  on  the  Skin  and  Hair]. 
The  specially  "  dartrous  "  diseases  are  lichen,  psoriasis,  and  pity- 
riasis, each  being  of  a  dry,  scaly  character,  without  any  moisture 
or  discharge  ;  the  first  two  causing  a  thickening,  roughness  and 
redness  of  the  skin.  The  principal  mineral  water  treatment  of 
lichen  and  psoriasis  is  by  warm  baths  and  the  internal  adminis- 
tion  of  saline  sulphur  water.  The  baths  seem  to  act  all  the  better 
if  they  be  of  thermal  sulphur  water.  Baths  are  frequently  contin- 
ued for  a  long  time  in  these  diseases,  until  a  bath-eruption,  called 
by  the  French  la  poussee,  is  produced.  The  baths  are  then 
discontinued,  and  when  this  artificial  eruption  disappears,  so 
does  the  original — never  to  reappear.  In  pityriasis,  baths  of  sul- 
phur water,  and  the  internal  use  of  it,  are  the  remedy.  For  scrofu- 
lous skin  diseases  the  saline  and  saline  sulphur  waters  are  used. 
In  syphilitic  skin  diseases  the  baths  and  internal  use  of  the  waters 
are  only  adjuncts  to  appropriate  internal  medication,  which  they 
re-enforce  and  render  curative,  often  in  a  most  remarkable  manner. 

Contractions  of  muscles  and  stiffness  of  Joints,  when  not  asso- 
ciated with  organic  changes  and  adhesions  of  bone,  are  frequently 
relieved  by  a  well-directed  course  of  thermal  baths  and  douches. 

Old  Wounds. — In  some  instances,  after  a  wound  has  healed,  it 
reopens,  closes,  and  opens  again.  This  may  be  due  to  a  retained 
piece  of  ball  or  shell,  to  a  fragment  of  clothing  or  a  splinter  of 
broken  bone.  Under  such  conditions  a  series  of  thermal  baths 
and  douches  often  produces  excellent  results.  A  fi-ee  suppuration 
is  caused  about  the  seat  of  the  foreign  substance,  it  becomes  loos- 
ened, finds  its  way  to  the  surface,  is  discharged,  and  the  wound 
then  heals  permanently.  It  is  for  cases  of  this  kind,  and  for  cases 
of  decay  of  bone,  paralysis,  rheumatic  contraction,  etc. ,  that  the 
military  establishments  of  France,  Germany,  and  Austria  have 
special  hospitals  at  some  of  the  famous  thermal  springs. 
Vol.  I.— 25 
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Miscellaneous  Observations. 

In  selecting  a  place  of  resort,  we  should  remember  that,  in  ad- 
dition to  the  proper  medicinal  water,  the  advantages  of  location, 
society,  etc. ,  should  be  considered.  The  place  should  be  elevated, 
so  as  to  be  free  from  malaria  and  noxious  vapors,  and  possess  a 
cool  summer  temperature.  The  sanitary  conditions  of  the  hotel 
should  be  unexceptionable,  a  subject  too  little  regarded  by  many 
hotel  proprietors.  The  society  should  be  agreeable  ;  for  some  it  is 
better  that  gayety  abound,  for  others  that  there  be  quiet. 

The  usual  season  at  the  springs  commences  from  the  1st  to  the 
loth  of  June,  and  closes  the  1st  of  October.  During  this  time  all 
resorts  are  open  to  visitors.  A  few,  however,  are  prepared  to  en- 
tertain guests  throughout  the  year. 

The  rules  for  drinking  the  water  are  comparatively  simple.  The 
water  should  always  be  taken  on  an  empty  stomach,  and  about  an 
hour  should  elapse  before  a  meal.  The  usual  way  is  to  repair  to 
the  spring  on  first  rising,  and  there  to  drink  slowly  a  glass  of  the 
water,  then  promenade  for  fifteen  minutes,  then  take  another  glass, 
and  promenade  again  ;  then,  in  some  instances,  and  of  some  waters, 
another  glass  may  be  taken.  The  exact  quantity  cannot  be  given, 
as  that  will  vary  according  to  the  strength  of  the  water  and  the 
peculiarities  of  the  disease.  One  thing  is  always  to  be  remembered 
— never  to  deluge  the  stomach  with  large  quantities  of  the  water, 
or  make  experiments  as  to  how  large  a  quantity  can  be  drank. 
When  a  mineral  water  is  being  used,  the  patient  should  eat  spar- 
ingly of  good,  wholesome  food ;  but  all  pastries,  highly  seasoned 
sauces,  etc. ,  should  be  avoided.  Frequently  it  is  exceedingly  diffi- 
cult to  limit  one's  self  to  plain  fare,  especially  as  the  change  of 
place,  mountain  air,  and  mineral  water  increase  the  appetite  in  a 
marked  degree  ;  but  abstinence  is  an  imperative  necessity,  if  one  is 
to  obtain  the  full  benefit  of  the  waters. 

The  length  of  time  required  for  a  course  of  mineral  waters  is 
not  definite,  varying  according  to  the  malady  and  the  peculiarity 
of  the  water.  From  three  to  four  weeks  may,  however,  be  named 
as  an  average. 

Invalids  visiting  springs  should  use  much  care  in  taking  the 
water — should  acquire  all  the  information  possible  as  to  its  action, 
and,  as  a  rule,  consult  the  resident  physician  before  using  it. 
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Under  this  head  will  be  considered  not  only  the  process  of  labor, 
its  disorders,  and  its  management,  but  also  the  condition  of  woman 
during  the  nine  months  which  precede 
parturition,  and  during  the  few  weeks 
which  follow,  with  the  chief  diseases 
incident  to  these  periods. 

Human  pregnancy  is  the  state  of 
woman  bearing  within  her  the  product 
of  conception.  Conception  marks  its 
commencement,  labor  its  termination  ; 
between  these  it  is  included.  The 
duration  of  pregnancy  is  generally 
considered  as  nine  calendar  or  ten 
lunar  months,  and  various  tables  have 
been  given  by  which  to  determine  the 
date  of  confinement.  The  simplest 
and  most  reliable  rule  is  to  count  two 
hundred  and  seventy-eight  days  from 
the  last  day  of  the  last  menstruation. 

Conception  is  that  process  from 
which  a  new  being  results — it  is  a  re- 
production. 

In  the  human  race  reproduction  is 
sexual — that  is  to  say,  two  elements, 
the  one  contributed  by  the  male,  the 
other  by  the  female,  combine  to  form 
a  new  existence.  Let  us  briefly  con- 
sider the  element  which  woman  con- 
tributes. It  is  an  ovule,  a  little  egg, 
a  round  body,  only  the  one  hundred 
and  eightieth  of  an  inch  in  diameter. 
This  ovule  is  the  product  of  an  organ 
known  as  the  ovary,  an  almond-shap- 
ed body ;  woman  has  two  of  them,  one 
on  either  side  of  the  womb  and  directly  connected  with  it  anatom- 
ically as  it  is  physiologically. 


Figure  188.  —  Relations  of  the 
uterus  to  the  surrounding  organs :  ?<, 
uterus  ;  bladder ;  ?<',  pouch  of  the 
peritoneal  lining  of  the  abdomen,  ex- 
tending downward  between  the  uterus 
and  vagina,  and  the  rectum  (r). 
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Figure  189. — The  female  pelvis,  as  seen  from  in  front.  1, 
2,  the  wings  of  the  right  and  left  hip-bones ;  3,  4,  the  sockets 
for  the  heads  of  the  thigh-bones ;  .5,  5,  openings  in  the  walls 
of  the  pelvis,  which  are  naturally  closed  by  strong  mem- 
branes ;  6,  the  union  of  the  pubic  bones  (symphysis  puhis). 


In  the  illustration  on  the  opposite  page  of  what  are  called  the 
internal  organs  of  generation,  the  uterus,  marked  a  6  c,  is  in  the 
centre,  and  an  ovary,  i,  on  each  side. 

Above  each  ovary  is  placed  the  oviduct  or  Fallopian  tube,  g, 

which,  at  its  external 
end,  is  expanded,  and 
has  what  is  called  a 
fringed  border,  h.  One 
of  the  uses  of  this  ovi- 
duct, as  the  name  im- 
plies, is  the  conveyance 
of  the  ovum,  or  human 
egg,  to  the  cavity  of  the 
womb. 

The  ovaries  show  no 
activity  from  birth 
through  infancy,  child- 
hood and  early  girl- 
hood ;  they  are,  as  it 
were,  sleeping ;  but 
when  the  girl  assumes  the  womanly  development  of  form  and  fea- 
ture, the  broadening  hips,  and  expanding  bust,  these  organs  are  in 
full  activity  ;  indeed,  if  they  are  absent  or  seriously  diseased,  the 
feminine  characters  of  form,  of  expression,  of  voice  and  of  action 
are  generally  wanting. 

The  life  of  the  ovaries  consists  in  the  development  and  discharge, 
usually  at  regular  pe- 
riods, of  ova,  of  which  y^^^'^^^M 
the  two  ovaries  con- 
tain not  less  than  six 
hundred  thousand  ;  na- 
ture, by  this  abundant 
supply,  providing,  as  it 
were,  against  all  pos- 
sible contingencies,  for 
the  continuance  of  the 
race. 

Ovulation  is  the 
term  given  for  the  per- 
fect development,  or 
ripening  of  an  ovum 
and  its  escape  from  the  ovary.  The  usual  sign  that  ovulation  is 
just  about  to  take  place,  is  a  discharge  of  blood  externally,  which 
comes  from  the  interior  of  the  womb. 


Figure  190. — The  female  pelvis,  seen  from  above  ;  the 
promontory  of  the  sacrum  ;  rf,  the  pubis. 
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Because  this  discharge  occurs  once  a  month,  the  term  menses 
(the  Latin  word  for  months)  is  applied  to  it,  while  the  process  is 
known  as  menstruation. 

Various  other  expressions  are  used  to  indicate  menstruation, 


Figure  191. — The  female  organs  of  generation,  seen  from  in  front  after  removal  from  the  ad- 
joining parts.  The  vagina  has  been  laid  open  by  an  incision  through  its  front  wall.  «,  the  body 
of  the  uterus  ;  6,  the  divided  edge  of  the  peritoneum  which  has  been  removed  from  the  organs  on 
the  left  side  (right  side  of  the  page)  ;  c,  the  cervix,  or  neck  of  the  uterus ;  f/,  the  os  or  mouth  of 
the  uterus,  projecting  into  the  vagina;  c,  c,  the  broad  ligaments  which  pass  sidewise  to  the  pelvis 
and  support  the  uterus  laterally  ;  f,  f,  the  round  ligaments  connecting  the  uterus  with  the  pubis ; 
g,  !/,  the  Fallopian  tubes  :  the  fimbriated  or  fringe-like  extremity  of  the  Fallopian  tube  of  the 
right  side;  «,  on  the  right  side,  the  ovary  ;  on  the  left  side  the  fringed  extremity  of  the  Fallopian 
tube  is  closely  applied  to  the  surface  of  the  ovary,  as  occurs  when  an  ovum  is  discharged  ;  k,  the 
vagina. 

such  as  being  "unwell,"  "poorly  times,"  being  "regular."  "peri- 
ods," "  courses,"  etc.  The  Chinese  speak  of  a  woman  menstru- 
ating as  having  her  moons,  while  in  patriarchal  times  the  same 
idea  was  conveyed  by  "  custom  of  women." 

The  flowing  of  blood  is  usually  the  external  sign  of  that  vastly 
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more  important  process  occurring  in  one  or  the  other  ovary,  the 
ripening  or  maturing  of  an  ovum,  and  therefore  an  indication  of 
the  capability  for  conception. 

Although  ovulation  and  menstruation  are  generally  associated, 
yet  they  are  not  inseparable  ;  the  one  may  occur,  but  probably  in 
only  a  very  few  exceptional  cases,  without  the  other. 

While  menstruation  marks  the  accession  of  female  puberty, 
and  is  the  general  indication  of  the  capability  of  conception,  it 
does  not  follow  that  it  is  proper  this  function  should  be  exercised, 
for  there  is  a  broad  distinction  to  be  drawn  between  the  age  at 
which  conception  is  possible  and  the  age  at  which  it  is  proper. 
Both  in  the  animal  and  vegetable  world  early  production  usually 
gives  an  inferior  product,  and  tends  to  the  early  decay  of  the  pro- 
ducer. 

It  cannot  be  too  strongly  enjoined  upon  parents  that,  as  a  rule, 
their  daughters  should  not  marry  under  twenty  years  of  age. 

Another  excellent  rule  on  this  point  is  that,  in  an  individual, 
growth  must  have  proved  its  completion  by  having  ceased  for  a 
year. 

If  boys  do  not  attain  that  criterion  of  maiihood  which  the  right 
to  vote  indicates  until  twenty-one  years  of  age,  why,  then,  should 
girls  whose  physical,  intellectual,  and  moral  economy  belongs  to 
girlhood,  be  permitted  to  assume  the  grave  responsibilities  and 
severe  trials  of  maternity — trials  and  responsibilities  that  properly 
belong  only  to  perfect  womanhood  ? 

Were  the  rules  which  we  have  mentioned  observed,  women 
would  suffer  less  than  they  do,  they  would  produce  healthier  off- 
spring, and  human  happiness  would  be  increased. 

Returning  to  the  history  of  the  ovum,  it  is  set  free  by  the  rup- 
ture of  the  enclosing  sac,  and  is  received  by  the  Falloj^ian  tube, 
which  grasps,  by  its  fringed  extremity,  the  ovary  during  menstru- 
ation ;  this  latter  relation  insuring  against  the  ovule 
dropping  into  the  abdominal  cavity. 

In  case  of  conception,  the  ovule  most  probably 
either  before  leaving  the  ovary,  or  quite  early  in  its 
passage  through  the  Fallopian  tube  to  the  uterus, 
meets  the  spermatic  secretion,  the  fertilizing  element 
contributed  by  the  male.    (See  Fig.  192.) 

The  essential  elements  of  this  secretion  consist  of 
I    long,  slender  bodies  measuring  from  -gi^-  to    tt  of  an 
FiGuuE  192.—  ijich  in  length.    These  bodies  move  rapidly,  and  re- 
the^mak"^  very  tain  their  vitality  for  some  days  if  kept  at  the  tem- 
greatiy  magnified,   pgrature  of  the  humau  body. 

The  spermatozoa,  as  these  little  bodies  are  called,  actually  pene- 
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trate  the  ovum  (see  Fig.  193),  and  the  greater  the  number  that  thus 
enter  it,  the  more  certain  the  conception  ;  once  having  entered, 
they  lose  their  distinctive  character,  and  the  changes  that  are  to 
convert  that  ovule  into  a  human  being  are  commenced. 


Figures  193  to  196. — The  changes  which  the  ovum  undergoes  shortly  after  impregnation:  A, 
the  viteHus,  or  yelk  inclosed  in  the  vitelline  membrane  (1),  has  separated  into  two  portions  at 
the  point  marked  3,  each  one  having  its  nucleus  (5) ;  in  the  next  figure  (B)  these  masses  have 
again  divided,  making  four,  and  in  C  the  number  are  again  doubled,  until  in  D  they  have  be- 
come very  numerous.  Through  the  vitelline  membrane  may  be  seen  the  remains  of  the  sperma- 
tozoa.   These  figures  are  all  diagrammatic  and  very  largely  magnified. 

When  this  combination  of  the  male  and  female  elements,  or 
impregnation  occurs,  is  not  determined,  but  probably  some  hours, 
if  not  days,  intervene  between  insemination  and  impregnation. 

It  is  known  that  women  are  more  liable  to  conceive  either  just 
before  or  just  after  menstruation  ;  but  remembering,  as  previously 
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stated,  that  ovulation  may  happen  without  menstruation,  or  at 
any  time  in  the  menstrual  interval,  it  will  be  seen  that  there  is  no 
period  in  which  intercourse  can  be  had  with  a  non-pregnant 
woman  and  impregnation  not  be  possible. 

Nor  is  it  essential  for  impregnation  that  there  should  be  actual 
jjenetrafion,  as  it  is  termed,  when  the  seminal  fluid  is  discharged ; 
even  if  that  fluid  is  deposited  upon  the  external  sexual  organs, 
such  is  the  vitality  of  the  spermatozoa  and  such  their  facility  of 
motion,  they  may  flnd  their  way  to  the  interior  of  the  womb,  and 
thence  into  one  of  the  Fallopian  tubes,  and  from  there  to  the 
ovary. 

The  impregnated  ovule  in  its  passage  through  the  Fallopian 
tube  becomes  covered  with  an  albuminous  material,  similar  to  the 
albumen  which  we  see  surrounding  the  yelk  in  the  eggs  of  birds 
— in  each  case  designed  as  nourishment  for  the  new  being. 

In  the  yelk  the  most  important  change  is  the  division  into  two 
equal  parts  (see  Fig.  193)  ;  each  of  these  halves  likewise  divides, 
and  these  divisions  and  subdivisions  go  on  (see  Figures  B  and  C) 
until  the  entire  yelk  is  converted  into  a  granular  mass,  which  from 
some  fancied  resemblance  to  a  mulberry  has  been  called  the  mul- 
berry body  (Fig.  D). 

The  next  step  is  the  arrangement  of  these  granules  or  cells  so 
as  to  form  by  their  union  a  membrane  with  an  internal  and  exter- 
nal layer  ;  from  this  membrane  the  embryo  or  rudimentary  child  is 
formed,  and  also  two  of  the  three  coverings  which  surround  it  like 
a  sac  or  bag.  Upon  the  arrival  of  the  ovum  in  the  womb  it  is,  as 
it  were,  grafted  on  to  a  portion  of  its  lining  membrane  (Fig.  197), 
generally  at  the  upper  part  of  this  organ  ;  and  just  as  the  luxuri- 
ant grass  soon  grows  so  as  to  completely  conceal  a  stone  cast 
upon  the  ground,  so  the  growth  of  the  mucous  membrane  around, 
behind,  and  finally  over  this  newly-lodged  ovule  takes  place  until 
the  latter  has  a  new  and  complete  covering  added  to  its  own. 
(Figures  198  and  100.)  This  is  the  external  of  the  three  membranes 
which  surround  the  embryo,  for  such  is  the  name  frequently  used 
for  the  product  of  conception  up  to  the  period  known  as  quicken- 
ing, or  more  properly  up  to  the  completion  of  the  third  month,  after 
which  it  is  called  a  foetus. 

Those  shag-like  projections  (shown  in  adjoining  figures)  have  a 
temporary  use  ;  like  the  fine  rootlets  of  a  tree  they  absorb  nourish- 
ment. After  this  temporary  use  most  of  them  shrivel  away,  while 
a  few  at  the  point  of  attaclnnent  of  the  ovum,  by  their  increased 
growth,  contribute  to  the  formation  of  an  essential  organ  for  the 
life  and  the  development  of  the  foetus.  This  organ  is  known,  from 
its  supposed  resemblance  in  shape  to  a  cake,  as  the  ^jlacenta,  and 


OBSTETRICS. 


395 


1 


Fig.  197.  Pig.  198.  Fig.  199. 


FicruES  197  to  199. — The  formation  of  the  dcHdna,  or  the  membrane  which  surrounds  the 
foetus :  1,  the  wall  of  the  uterus ;  the  commencement  of  the  decidua  ;  3,  the  ovum  covered  with 
its  shaggy  coat  (the  corium)  and  imbedded  in  a  quantity  of  mucus;  4,  the  point  where  themucoua 
membrane  forming  the  decidua  comes  together  over  the  ovum  and  forms  a  closed  sac. 


Figure  200. — The  after-birth,  or  i->lacenta,  as  seen  from  the  side  which  is  attached  to  the 
inner  surface  of  the  uterus.  Its  surface  is  divided  by  deep  fissures  into  lobes  or  cotyledons,  the 
blood-vessels  of  which  have  no  direct  connection  with  each  other.  Around  the  margin  is  shown 
a  part  of  the  membrane  which  forms  the  shut  sac  containing  the  fcetus  and  the  amniotic  fluid. 
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from  its  being  delivered  subsequently  to  the  birth  of  the  child,  as 
the  after-birth. 

The  placenta  is  a  soft,  spongy  mass  which,  when  fully  devel- 
oped, weighs  one  pound,  is  an  inch  in  thickness,  and  six  inches  in 
diameter.    At  the  end  of  the  third  month  it  is,  though  then  com- 


FlGDRE  201. — The  after-birth,  or  place,nta,  as  seen  from  the  side  which  is  next  to  the  fcetus, 
and  showing  the  arrangement  of  the  blood-vessels  which  unite  to  form  the  navel-cord.  (About 
one-third  the  natural  diameter.) 

paratively  small,  distinctly  formed.  The  placenta  is  placed  in  re- 
lation with  the  embryo  or  foetus  by  means  of  the  umbilical  cord. 

The  cord  averages  twenty  inches  in  length,  is  about  the  thick- 
ness of  the  little  finger,  and  consists  essentially  of  two  arteries 
which  convey  blood  from  the  foetus  to  the  placenta,  where  it  under- 
goes certain  changes  by  being  brought  in  relation  with  the  mother's 
blood  (only  a  thin  membrane  intervening),  by  which  changes  it  is 
purified  and  rendered  again  fit  for  the  nourishment  of  the  fcetus, 
and  of  a  vein  which  returns  this  revivified  blood.  The  arteries 
and  veins  are  surrounded  by  a  jelly-like  fluid  enclosed  in  a  fine 
network  of  fibres,  and  all  covered  by  a  membrane.  Usually,  the 
cord  is  twisted  in  shape  ;  sometimes  it  is  not  uniform  in  thickness, 
having  irregular  projections  at  different  points,  and  occasionally 
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one  or  more  actual  knots  may  be  found  in  it ;  knots  that  have  been 
formed  by  the  foetus  in  its  movements. 

Not  merely  is  the  foetus  enclosed  in  a  membranous  sac,  but  also 
a  watery  fluid,  known  as  the  liquor  of  the  amnion,  amounting  at 
the  end  of  pregnancy  to  one  or  two  pounds.  The  chief  uses  of 
this  fluid  are  the  protection  of  the  foetus  from  blows  or  falls,  and 
the  cord  from  such  pressure  as  would  hinder  the  circulation  of 
blood  in  it ;  facility  of  motion  for  the  foetus,  and  facility  of  dilata- 
tion of  the  mouth  of  the  womb,  by  the  gentle  and  equal  pressure 
of  this  water-bag,  which  is  pushed  down  in  a  plug-like  form  by  the 
power  of  uterine  contractions,  at  the  time  of  labor. 

To  the  embryo  and  its  coverings,  or  foetus  with  membranes  and 
placenta,  the  term  ovum  is  applied.  At  the  end  of  the  first  month 
the  ovum  is  the  size  of  a  pigeon's  egg,  and  the  embryo,  one-third 
of  an  inch  in  length ;  at  the  end  of  the  second  month  the  former 

Length  of  fcetus  at  end  of  1st  month. 

2d  " 
8d  " 

is  the  size  of  a  hen's  egg,  the  latter  one  and  a  lialf  inches  long ;  at 
three  months  the  length  of  the  embryo  is  two  and  a  half  inches,  and 
the  size  of  the  ovum  equal  to  that  of  a  goose's  egg.  * 

At  four  months  the  child  weighs  four  to  six  ounces,  and  is  six 
inches  in  length  ;  the  sex  can  be  distinguished.  At  five  months 
its  weight  is  ten  ounces,  its  length  is  nine  or  ten  inches,  and  the 
commencing  formation  of  the  nails  is  observed.  The  infant  at  six 
months  weighs  about  one  pound,  and  is  eleven  to  twelve  and  a 
half  inches  long.  At  seven  months  the  weight  is  three  to  four 
pounds,  and  the  length  thirteen  to  fifteen  inches  ;  and  at  eight 
months  the  former  is  four  to  five  pounds,  and  the  latter  sixteen  to 
eighteen  inches.  At  birth  the  child  will  be  found  to  measure  nine- 
teen to  twenty-four  inches,  and  to  weigh  about  seven  pounds. 

Male  childi'en  are  slightly  larger  than  females.  Twelve  pounds 
is  a  iiery  extraordinary  weight  for  a  new-born  child,  and  there  is 
no  authentic  case  of  one  weighing  twenty  pounds. 

Of  course  with  such  rapid  and  remarkable  development  of  the 
ovum,  there  must  be  a  corresponding  development  of  the  uterus 
which  contains  it.  This  organ  is  estimated  to  increase  to  twenty- 
four  times  its  original  weight,  and  to  have  a  capacity  five  hundred 
times  greater  than  before  pregnancy. 


*  Of  course  the  measurements  here  given  should  be  regarded  as  representing  averages, 
and  the  size  suggested  merely  furnishing  approximate  comparisons. 
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Pregnancy  is  spoken  of  as  single  or  multiple,  according  as  the 
uterus  contains  one  foetus  or  more. 

Twins  are  found  ojace  in  89  births  ;  triplets  once  in  7,910  ;  four 
at  a  birth  once  in  371,126  cases,  while  five  are  still  more  rare,  and 
there  is  no  authenticated  example  of  a  larger  number. 

Another  division  of  pregnancy  is  into  intrauterine  (the  usual 
form)  and  extrauterine  ;  but  the  latter  is  at  once  so  rare  and  so 
grave  an  occurrence  that  it  may  be  left  solely  to  the  consideration 
of  the  profession. 

Signs  of  Pregnancy. 

Pregnancy  is  also  sometimes  referred  to  as  true  and  false 
(though  of  course,  strictly  speaking,  there  is  no  such  condition  as 
false  pregnancy),  and  this  naturally  brings  us  to  an  examination 
of  the  symptoms  or  signs  of  pregnancy.  Most  of  these  signs  will 
be  what  are  termed  probable,  but  the  combination  of  probabilities 
may  make  a  certainty.  Nevertheless,  in  all  doubtful  cases,  and 
especially  those  where  great  interests  are  involved,  reputation,  the 
peace  and  happiness  of  families,  life  itself,  possibly,  at  stake,  it 
should  be  remembered  that  there  are  certain  signs,  and  that  these 
are  early  appreciable  only  by  the  skilled  eye.  ear,  and  touch. 

Cases  of  imagined  pregnancy  now  and  then  occur ;  one  of  the 
most  remarkable  of  which  was  that  of  the  notorious  Joanna  South- 
cott.  who  when  upwards  of  sixty  years,  believed,  her  abdomen 
really  being  enlarged  by  dropsy,  that  she  was  the  subject  of  mir- 
aculous conception,  and  was  about  to  give  birth  to  a  new  Shiloh. 
Cases  of  concealed  pregnancy  are  more  frequent,  and  sometimes 
an  unfortunate  girl  who  has  lapsed  from  virtue,  loving  not  wisely 
but  too  well,  will  not  permit  even  the  agonies  of  childbirth  to  ex- 
tort an  acknowledgment  from  her  lips,  or  will  die  from  some  of 
the  diseases  of  pregnancy,  keeping  her  secret  to  the  last,  and  in 
her  strong  love  concealing  the  author  of  her  ruin. 

Still  sadder,  if  possible,  are  cases  of  unjustly  suspected  preg- 
nancy, as,  for  example,  when  the  menstrual  secretion  for  several 
months  is  prevented  from  escaping  externally  by  some  obstruc- 
tion, and  the  abdomen  enlarging  from  the  periodical  accumula- 
tions, the  poor  girl  is  accused  of  a  pregnancy,  which  from  this 
very  obstruction  is  an  impossibility;  or  again,  abdominal  enlarge- 
ment, from  tumors  either  of  the  womb  or  of  the  ovary,  has  also 
frequently  been  the  occasion  of  unjust  charges  of  pregnancy, 
causing  innocent  hearts  unutterable  grief,  and  clouding  reputa- 
tion, if  not  destroying  life. 

There  is  a  popular  notion  that  a  peculiarly  pleasurable  sensa- 
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tion  frequently  attends  fruitful  intercourse,  so  that  a  woman  may 
then  know  at  once  she  has  become  pregnant,  and  a  few  obstetric 
authorities  endorse  this  opinion. 

We  have  already  learned  that  some  hours,  if  not  days,  inter- 
vene between  insemination  and  impregnation,  and  we  know  that 
various  contingencies  may  occur,  interfering  either  with  ovula- 
tion or  with  the  actual  union  of  ovule  and  spermatozoa,  and  there- 
fore it  is  probable  that  this  opinion  should  be  set  down  as  the 
dream  of  vivid  imaginations  rather  than  the  expression  of  scien- 
tific truth.  Fruitful  intercourse  may  occur  when  woman  is  suf- 
fering pain,  sorrow,  fear,  or  when  under  any  other  depressing 
agency  ;  it  may  occur  when  she  is  utterly  unconscious,  buried  in 
profound  natural  sleep,  or  in  that  induced  by  chloroform,  opium, 
etc — in  so  far  powerless  and  passionless  in  the  creation  of  a  new 
being. 

Among  the  earliest  symptoms  of  pregnancy  is  the  absence  of 
menstruation.  If  the  subject  be  in  good  health  and  has  hitherto 
been  "  regular,""  and  if  there  has  been  neither  mental  nor  physical 
shock  to  explain  this  failure  of  the  flow,  there  is  a  probability  that 
conception  has  occurred,  and  this  probability  of  course  greatly  in- 
creases each  successive  month  the  flow  is  absent. 

But  a  woman  may  conceive  without  ever  having  been  unwell — 
this  is  quite  an  exceptional  case  ;  or  while  nursing,  and  this  is  not 
uncommon.  Again,  some  women  during  the  earlier,  or  even  all 
the  months  of  pregnancy,  may  have  a  periodical  hemorrhage.  It 
is  doubtful  whether  this  should  be  considered  menstruation,  but 
rather  a  threatening  of  miscarriage,  or  of  premature  labor. 

Finally,  conception  may  take  place  after  a  woman  has  passed, 
as  she  supposes,  the  critical  period  of  life,  and  the  flow  been  ab- 
sent for  many  months  ;  but  this  too  is  altogether  an  exceptional 
case.  It  should  be  borne  in  mind  that  a  woman  may  wish  to  con- 
ceal the  fact  of  being  pregnant.  She  may  assert  that  menstruation 
is  not  arrested,  or,  acknowledging  its  absence,  attribute  the  arrest 
to  "  taking  cold." 

Nausea  and  vomiting  are  symptoms  that  usually  appear  in  the 
second  month,  although  they  may  commence  in  the  very  first 
week  of  pregnancy,  and  generally  last  six  or  eight  weeks.  From 
the  fact  that  this  sickness  is  most  marked  soon  after  rising,  it  is 
commonly  known  as  morning  sickness.  Some  do  not  experience 
this  disorder  at  all ;  with  some  others  it  may  be  but  a  slight  indis- 
position; and  in  a  very  few  cases  it  is  a  constant  suffering  by  night 
and  by  day,  preventing  nutrition  and  rest,  and  may  terminate 
either  in  abortion  or  in  death.  This  sickness,  which  should  not  be 
confounded  with  that  sometimes  occurring  in  the  latter  part  of 
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pregnancy  and  explained  by  the  pressure  of  tlie  enlarged  uterus 
upon  the  stomach,  is  generally  regarded  as  sympathetic. 

At  about  four  months  and  a  half,  sometimes  earlier,  sometimes 
later,  the  mother  becomes  conscious  of  the  motions  of  the  foetus. 
These  motions  as  first  felt  are  quite  feeble,  and  have  been  poet- 
ically compared  to  the  flutter  of  a  bird  ;  they  frequently  occasion 
some  feeling  of  faintness.  To  these  the  term  quickening  is  ap- 
plied, although  it  perpetuates  an  error,  since  in  former  times  the 
new  being  was  then  regarded  as  becoming  (juick  with  life,  while 
the  truth  is.  that  it  was  living  from  the  moment  of  union  of  sperm- 
cell  and  germ-cell,  and  movements  too  were  made  some  time  before 
those  that  are  first  felt. 

These  movements,  at  first  so  faint  that  the  mother  feels  them 
like  the  throb  of  a  feeble  pulse,  by  and  by  become  perceptible  to 
the  hand  placed  on  the  abdomen  ;  when  they  are  not  promptly 


Fig  202.  Fig.  203. 

Figures  203  and  303. — Showing  the  appearance  of  the  nipple  commonly  seen  in  pregnancy. 
Two  veins  are  represented  as  showing  through  the  skin.  At  the  margins  of  the  areola  or  dark 
surface  surrounding  the  nipple  is  shown  the  "secondary  areola,"  in  which  the  coloring  matter 
of  the  skin  {pijjmmt)  is  less  than  in  adjoining  portions,  forming  light-colored  spots  similar  to 
those  made  by  drops  of  water  on  an  India-ink  or  sepia  drawing. 

recognized,  a  cold  hand,  a  little  firm  pressure,  or  a  smart  tap  with 
the  fingers  will  generally  excite  them,  or,  better  still,  after  patiently 
waiting  they  will  occur  spontaneously.  When  these  movements 
are  once  plainly  recognized,  the  fact  of  pregnancy  is  of  course  cer- 
tain. But  it  ought  to  be  added  that  sometimes  foetal  movements 
are  imagined,  and  in  other  cases  simulated,  so  that  then  a  thorough 
medical  examination  is  necessary  to  dispel  the  delusion  or  to  dis- 
cover the  fraud. 

Important  changes  occur  in  the  breasts  consequent  upon  preg- 
nancy. About  two  months  after  conception  they  become  larger, 
firmer,  and  are  the  seat  of  occasional  tingling,  stinging  pains. 
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The  nipples  are  larger  and  more  prominent ;  often,  as  pregnancy 
advances,  a  little  milk-like  fluid  can  be  pressed  out  of  them,  or 
escapes  of  itself.  But  the  most  remarkable  changes  occur  in  the 
areolae  or  circles  around  the  nipple.  The  inner  one  of  these  be- 
comes much  darker,  and  the  little  pimple-like  elevations  scattered 
over  it,  which  are  really  miniature  mammary  glands,  become  en- 
larged and  more  prominent.  The  changes  in  the  outer,  or  secon- 
dary areola,  are  not  so  marked,  the  color  not  being  near  so  deep  ; 
the  surface  is  like  a  somewhat  dusty,  dingy  white  paper,  upon 
which  drops  of  water  have  fallen.  It  ought  to  be  observed  that 
this  sign  of  pregnancy  is  much  more  marked  if  the  pregnancy 
be  the  first,  and  if  the  subject  be  a  brunette.  In  women  of  very 
fair  skin  and  of  blond  hair  the  sign  is  not  well  marked,  nor  is  it 
always  in  others  who  have  passed  through  one  or  more  pregnan- 
cies. 

Pigmentation,  as  it  is  termed,  so  plain  in  the  inner  areolae  of 
the  nipples,  is  one  of  the  most  remarkable  results  of  the  pregnant 
condition.  It  is  not  limited  to  a  part  of  the  breasts,  but  frequently 
is  observed  upon  the  middle  line  of  the  abdomen,  extending  as 
high  as  the  navel ;  or,  again  encircling  the  navel  and  then  passing 
up  to  a  point  opposite  the  lower  portion  of  the  cartilage  of  the 
breast -bone.  So,  too.  similar  discolorations  not  unseldom  are 
observed  upon  the  forehead  and  the  cheeks,  or  hands,  and  excep- 
tionally upon  the  chest  of  pregnant 
women. 

Changes  in  the  form  of  the  abdo- 
men are  not  marked  in  the  first  month. 
Occasionally  there  may  be  some  gas- 
eous distention  of  its  lower  part,  com- 
monly spoken  of  as  bloating,  but  this 
is  not  permanent. 

In  the  second  month  the  uterus 
sinks  lower  from  its  increased  weight, 
and  there  is  some  flattening  in  the 
lower  middle  part  of  the  abdomen,  as 
well  sinking  in  or  retraction  of 

the  navel. 

By  four  months  the  enlarged  uterus 
can  be  felt  distinct  globular  tu- 
mor where  the  flattening  was  ob- 
served in  the  second  month. 

This  change,  as  well  as  the  subse- 
quent ones  and  those  that  occur  in  the  navel,  are  indicated  in  the 
adjoining  illustration. 

Vol.  I.— 26 


Figure  204. — Diagram  showing  tlie 
comparative  size  of  the  uterus  at  differ- 
ent months  of  pregnancy. 
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The  uterus,  as  it  rises  higher  in  the  abdominal  cavity,  generally 
inclines  to  the  right  side.  In  women  who  have  borne  many  chil- 
dren, the  ascensional  movement  is  not  so  well  marked,  for,  frorh 
the  relaxation  of  the  abdominal  muscles,  the  womb  as  it  enlarges 
is  apt  to  fall  forward,  and  its  superior  part  or  fundus  scarcely 
passes  the  navel  even  near  the  end  of  pregnancy. 

The  sounds  of  the  foetal  heart  may  be  recognized  by  an  expe- 
rienced ear  at  four  months,  sometimes  at  three  and  a  half,  very 
rarely  earlier,  and  furnish  a  conclusive  evidence  of  pregnancy,  so 
that  in  all  cases  when  absolute  certainty  is  required  at  this  period 
of  supposed  pregnancy,  an  examination  by  a  physician  should  be 
made, 

HYGIENE  OF  PREGNANCY. 

What  mode  of  life  should  be  adopted  by  the  pregnant  woman 
in  order  that  the  nine  months  of  gestation  may  be  completed,  and 
her  labor  accomplished  with  as  little  suffering  as  possible,  giving 
birth  at  their  expiration  to  healthy  offspring,  and  be  best  prepared 
for  the  trials  and  tasks  of  maternity,  is  a  question  of  no  little  mo- 
ment. 

Dress. — First,  her  clothing  should  be  adapted  to  the  season,  and 
to  her  successive  changes  of  form.  All  compression  of  abdomen 
and  chest  should  be  carefully  avoided,  and  even  the  pressure  of 
heavy  garments  suspended  from  the  waist  is  often  injurious. 
"  The  Romans  were  so  well  aware  of  the  mischief  caused  by  com- 
pression of  the  waist  during  gestation,  that  they  enacted  a  positive 
law  against  it  ;  and  Lycurgus,  with  the  same  view,  is  said  to  have 
ordained  a  law  compelling  pregnant  women  to  wear  very  wide 
and  loose  clothing." 

Breasts. — The  breasts,  and  especially  the  nipples,  ought  to  be 
free  from  all  external  restraint  to  their  development.  The  former, 
if  painful,  may  occasionally  be  gently  bathed  with  a  liniment 
composed  of  equal  parts  of  sweet  oil,  laudanum,  and  spirits  of 
camphor.  If  the  nipples  are  sunken,  retracted,  an  ivory  or  glass 
nipple-shield  should  be  worn  over  them,  and  besides  they  may 
occasionally  be  drawn  out  by  a  breast-pump. 

In  the  last  six  or  eight  weeks  of  pregnancy  it  is  advisable,  if 
the  skin  of  the  nipple  is  at  all  tender,  to  harden  by  applying  twice 
a  day  a  saturated  solution  of  alum  or  borax  in  whiskey,  or  a  wash 
of  sulphate  of  zinc,  in  the  proportion  of  three  or  four  grains  to  an 
ounce  of  water. 

Binder. — After  the  sixth  or  seventh  month  a  suitable  abdominal 
bandage  will  contribute  to  the  patient's  comfort  and  facilitate  her 
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movements,  if  these  are  hindered  by  too  great  inclination  of  the 
uterus  forward. 

Food. — A  woman  should  live  very  much  as  she  has  been  accus- 
tomed, but  should  avoid  alcoholic  stimulants  and  highly  seasoned 
dishes ;  simple,  nutritious  food  should  be  taken  in  such  quantity 
as  her  appetite  demands. 

As  to  any  desire  for  particular  articles  of  food  and  unusual  capri- 
ces of  appetite,  in  so  far  as  it  is  possible  and  when  the  food  is  diges- 
tible, let  her  wishes  be  gratified.  But  when  the  desire  is  for  that 
which  is  not  food,  that  which  is  not  fit  for  the  human  stomach,  let 
it  be  firmly  denied.  In  nine  cases  out  of  ten  it  is  a  simulated  wish, 
or  imagined  want — as  pure  an  affectation  as  was  the  insanity  of 
Ulysses  when  he  was  plowing  sand  and  sowing  salt.  So,  too,  the 
popular  notion  that  unless  these  desires,  these  longings  as  they  are 
termed,  are  gratified,  the  infant  will  be  marked,  have  some  de- 
formity, has  no  foundation  in  reason,  and  the  stories  of  such  results 
are  fables  rather  than  histories. 

The  daily  evacuation  of  the  bowels  can  in  most  cases  be  secured 
by  a  proper  diet,  a  diet  which  in  part  should  consist  of  fruits, 
bread  made  of  unbolted  flour,  cracked  wheat,  oatmeal,  etc. 

Exercise. — During  the  first  two  or  three  months  the  pregnant 
woman  is  little  disposed  to  physical  exertion,  chiefly  from  the 
nausea  and  vomiting  generally  incident  to  this  period,  as  well  as 
from  the  consequent  weakness.  So,  too,  at  the  close  of  pregnancy, 
the  difficulty  in  moving  is  so  great  that  she  naturally  inclines  to 
be  quiet.    To  a  certain  extent  these  feelings  should  be  respected. 

The  general  rule  in  regard  to  exercise  in  pregnancy  is  that  it 
should  be  frequent,  but  not  violent.  Dancing,  horse-back  riding, 
or  riding  over  rough  roads,  should  be  avoided.  Fresh  air  and  sun- 
shine should  be  had,  if  possible,  each  day  ;  a  reasonable  devotion  to 
domestic  duties  should  occupy  the  mind,  and  contribute  to  the  hope- 
ful, cheerful  disposition,  and  there  should  be  an  avoidance  of 
crowds,  public  excitements,  and  late  hours.  At  three  months  and 
at  seven — the  one  presenting  a  greater  liability  to  miscarriage,  the 
other  to  premature  labor— less  exercise  should  be  taken  than  usual, 
and  any  threatening  of  either  of  the  foregoing  accidents  should 
be  the  signal  for  absolute  rest. 

Intercourse. — There  is  a  topic  which  maybe  referred  to  in  this 
connection,  and  upon  which  a  few  plain  words  may  be  said,  even 
though  possibly  it  will  be,  as  suggested  by  another,  the  voice  of  one 
crying  in  the  toilderness,  viz.,  sexual  intercourse  in  pregnancy. 
Among  the  animals  such  intercourse  ceases  with  pregnancy. 

When  the  purpose  for  which  an  instinct  exists  has  been  accom- 
plished, ought  not  a  wise  reason  and  a  resolute  will  to  hold  it  in 


404 


OBSTETRICS. 


check  ?  And  will  not  the  exercise  of  such  reason  and  will,  the 
restraint  of  an  imperious  and  blind  propensity  purify  the  heart, 
ennoble  and  strengthen  the  character  ?  Much  suffering  of  woman 
in  pregnancy,  many  an  abortion  and  premature  labor  would  be 
thus  prevented. 

If  any  obstetric  authorities  give  either  positive  or  implied  con- 
sent to  the  indulgence  of  intercourse  in  pregnancy,  it  is  like  the 
old  story  of  Moses'  concession  to  the  hardness  of  human  hearts. 

Bathing. — In  pregnancy  the  same  attention  to  personal  clean- 
liness by  the  usual  bath,  should  be  observed  as  in  the  non-preg- 
nant condition  ;  the  cold  baths  if  used  before  may  be  still  con- 
tinued, but  it  should  be  remembered  that  a  prolonged  stay  in  a 
warm  bath  is  too  relaxing,  and  therefore  injurious. 

Rest. — Regularity  in  the  habits  of  life  should  be  observed  as 
much  as  possible,  and  sufficient  sleep  secured.  Nevertheless,  if 
this  sleep  cannot  be  obtained  at  night,  the  loss  should  be  compen- 
sated for  by  a  few  hours'  rest  in  the  day-time. 

Mental  Habits. — The  mental  condition  incident  to  pregnancy  is 
often  characterized  by  despondency,  sometimes  amounting  to  a 
profound  melancholy.  So  too,  there  is  frequently  great  irritability 
of  temper,  or  extreme  sensitiveness,  and  any  harshness  or  unkind- 
ness,  however  unintentional,  is  keenly  felt,  and  may  excite  hasty 
words  or  copious  tears.  But  a  woman  should  remember  that  "a 
calm  and  equable  temper,  a  life  of  quiet  cheerfulness  and  active 
duty,"  are  most  conducive  not  only  to  "her  own  health,  but  to 
that  of  her  offspring  also  ; "  and  that  while  pregnancy  is  often  a 
very  heavy  cross,  maternity  is  the  crown  of  womanhood. 

If  in  old  times  among  the  Greeks,  strangers  even  testified,  by 
respectful  salutation  to  the  pregnant  woman  as  she  passed  on  the 
street,  their  regard,  how  much  more  should  those  immediately 
around  her,  those  of  her  own  family  and  kindred  treat  her  in  all 
things  courteously,  kindly,  and  considerately  ? 

THE  TERMINATION"  OF  PREGNANCY. 

The  duration  of  pregnancy  has  already  been  referred  to.  and 
its  usual  time  has  been  spoken  of  as  two  hundred  and  seventy- 
eight  days.  But  may  this  period  be  prolonged  ?  The  French  law 
declares  the  legitimacy  of  an  infant  born  within  three  hundred 
days  after  husband  and  wife  have  ceased  to  live  together  ;  and  in 
Germany  a  still  more  liberal  period  is  granted,  viz.  :  from  the 
three  hundred  and  first  to  the  three  hundred  and  eighth  day. 

Neither  in  Great  Britain  nor  in  the  United  States  has  law 
established  a  definite  period.    By  the  common  law  a  woman  was 
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Figure  305. — Position  assumed  by  the  child 
in  the  uterus,  when  fully  developed. 


not  permitted  to  marry  until  a  year  after  a  husband's  death,  and 
this  would  seem  to  imply  that  she  might  give  birth  to  a  child  by 
the  former  husband  within  that  time.  In  this  country  cases  of 
disputed  legitimacy  from  alleged  prolonged  pregnancy  are  decided 
according  to  the  facts  and  the  testimony  of  medical  experts. 

Labor  is  the  process  by 
which  pregnancy  is  naturally 
terminated.  It  is  travail,  a 
toiling ;  it  is  parturition,  a 
bringing  forth,  giving  birth, 
delivery.  In  order  that  we 
may  appreciate  its  most  im- 
portant phenomena,  let  us 
consider  for  a  moment  the 
object  upon  which  the  forces 
of  labor  are  exerted,  what 
those  forces  are,  and  the  space, 
the  canal  which  that  object 
must  pass  through  in  order  to 
be  expelled,  to  be  delivered. 
Of  course  the  object  is  the 
mature  foetus,  and  in  regard 
to  it,  in  studying  labor,  these  terms  must  be  defined,  to  wit,  atti- 
tude, presentation,  position. 

By  attitude  is  meant  the  posture  of  the  foetus  in  the  womb — 
the  disposition  of  its  body  and  limbs. 

Upon  looking  at  the  subjoined  illustration  it  will  be  observed 
that  the  head  is  somewhat  bent  upon  the  chest,  the  back  curved, 
the  arms  folded,  the  lower  extremities  drawn  up,  the  thighs  on  the 
body  and  the  legs  crossed,  so  that  an  ovoid,  an  egg-shaped  form  is 
made  :  this  is  the  attitude. 

Presentation  is  that  part  of  the  foetus  which  is  caused  to  de- 
scend first  in  the  process  of  expulsion — that  part,  therefore,  with 
which  a  finger  introduced  into  the  vagina  first  comes  in  contact, 
or  finds  lowest — that  part  which  in  the  process  of  parturition  is  in 
the  axis  of  the  canal. 

There  are  simplj''  three  types  of  presentation,  one  or  the  other 
extremity  of  the  ovoid,  as  shown  in  the  above  drawing,  may  de- 
scend first,  or  the  foetus  may  be  transverse — lying  crosswise,  and 
thus  we  have  presentation  of  the  head,  of  the  breech  (the  former 
occurring  twenty  times  to  one  of  the  latter)  or  of  the  body  :  the 
two  first  constitute  natural  presentations. 

The  statement  that  presentation  of  the  head  is  natural  requires 
qualification.    It  is  natural  in  the  vast  majority  of  cases,  and  is 
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the  most  favorable  for  mother  and  child.  But  there  may  be  devi- 
ations from  the  ordinary  position  in  which  it  presents — some  other 
part  than  what  obstetricians  know  as  the  vertex  may  descend 
first,  and  the  deviation  be  fraught  with  peril  to  both  mother  and 
child. 

By  positioyi  is  meant  the  relation  which  the  presenting  part 
bears  to  the  upper  part  or  superior  strait,  as  it  is  called,  of  the 
mother's  pelvis,  this  pelvis  being  the  bony  portion  of  the  canal 
through  which  the  foetus  must  pass. 

The  forces  concerned  in  parturition  are,  first,  the  uterine  con- 
tractions, and  second,  these  aided  by  the  voluntary  contractions 
of  the  abdominal  muscles. 

Let  us  now  trace  the  natural  history  of  labor.  And  first,  of 
those  symptoms  which  indicate  the  approach  of  this  termination 
of  pregnancy. 

Commencement. — In  some  cases  labor  sets  in  abruptly,  often  in 
the  night  during  the  calmest  sleep.  But  this  sudden  accession  is 
exceptional,  especially  in  the  case  of  women  who  have  borne  chil- 
dren. 

Change  in  the  form  of  the  abdomen,  variously  termed  subsi- 
dence of  the  abdomen,  settling  down  of  the  womb,  etc.,  is  one  of 
the  earliest  indications  of  approaching  labor.  This  change  gen- 
erally occurs  unconsciously  and  somewhat  suddenly;  for  example, 
the  patient  finds  upon  rising  in  the  morning,  that  her  waist  is  very 
much  smaller,  and  that  the  uterus  is  lower  and  projects  in  front 
more  than  it  did  the  evening  before  ;  the  presenting  part  still  cov- 
ered by  the  womb,  has  partially  descended  into  the  pelvic  cavity. 
This  last  fact  is  favorable,  for  it  indicates  a  sufllciently  large  pel- 
vis. Unfortunately,  the  uncertain  time  —  it  may  be  one  or  two 
days,  or  two  or  three  weeks,  before  labor  commences  —  at  which 
this  change  occurs,  renders  it  a  sign  of  no  great  value  in  deter- 
mining the  date  of  probable  parturition. 

Derangement  of  the  Bladder  and  Bowel. — Consequent  upon  the 
change  referred  to  there  will  be  increased  irritability  of  the  blad- 
der ;  possibly  some  disturbance  of  the  rectum,  and  certainly  greater 
difficulty  in  standing  and  in  walking. 

Leucorrhoea. — Swelling  of  the  external  organs  of  generation 
with  increase  of  mucous  secretion,  and,  in  addition,  a  thick,  glairy 
discharge  like  the  white  of  an  egg,  proceeding  from  the  glandular 
structures  of  the  neck  of  the  womb,  will  be  observed.  The  abun- 
dance of  these  discharges,  especially  of  the  latter,  is  a  favorable 
indication  as  to  the  character  of  the  labor. 

Mind. — There  is  a  change  in  the  patient's  mental  condition  as 
she  realizes  the  approach  of  parturition.    She  naturally  seeks 
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retirement,  if  not  repose  ;  her  mind  is  filled  with  "  hopes  and  fears, 
an  undistinguishable  throng. "  She  generally  rises  to  the  emergency 
just  awaiting  her,  and  the  gloom  and  despondency  that  may  have 
marked  the  weary  months  of  pregnancy  are  lessened  or  altogether 
disappear  as  she  sees  the  end  at  hand. 

Uterine  Contractions. — Painless  contractions  of  the  uterus  are, 
like  the  leucorrhoea  referred  to  above,  among  the  near  indications 
of  approaching  labor.  A  woman  is  conscious  at  distinct  and 
frequent  intervals  of  the  womb  becoming  harder  and  more  promi- 
nent. 

The  actual  existence  of  labor  is  characterized  by  regularly  occur- 
ring pains.  These  pains  commence  in  the  back,  the  sacrum,  and 
extend  in  front.  They  attain  to  a  certain  intensity,  and  then  die 
away.  They  are  successive  waves  of  suffering,  separated  by  defi- 
nite intervals  of  rest.  During  the  occurrence  of  a  pain  the  uterus 
seems  to  rise  up,  and  becomes  harder  and  more  prominent. 

The  characters  just  mentioned  enable  one  to  distinguish  be- 
tween these  true  labor-pains  and  false  labor-pains,  the  latter  being 
irregular  as  to  intervals  and  duration  and  occurring  in  one  or 
another  part  of  the  abdomen.  These  false  pains  may  arise  from 
colic,  from  constipation,  or  from  irritating  matter  in  the  bowels  ; 
in  the  first  case  requiring  simply  an  opiate,  in  the  others  a  laxa- 
tive such  as  castor-oil. 

Pain  is  used,  in  obstetric  language,  as  synonymous  with  con- 
traction, but  really  the  former  is  the  consequence  of  the  latter,  and, 
although  the  two  are  generally  associated,  in  some  rare  cases 
labor  may  commence  and  be  completed  without  pain  ;  delivery 
take  place  without  suffering.  The  rule,  however,  is  otherwise, 
and  not  only  are  pains  and  contractions  associated,  but  the  inten- 
sity of  the  one  is  generally  the  measure  of  the  intensity  of  the  other. 

In  order  to  facilitate  the  description  and  also  because  of  the  dif- 
ference of  the  phenomena,  labor  is  divided  into  three  stages. 

The  ^rs^  stage  of  labor  includes  the  complete  opening  or  dilata- 
tion of  the  mouth  of  the  womb,  so  that  the  presenting  part  of  the 
child — the  head  for  example — can  escape  from  the  uterus.  The 
pains  which  occur  in  this  stage  are  spoken  of  as  cutting,  grinding, 
preparatory  or  dilating  pains.  During  it  the  patient  is  often  irri- 
table, restless,  changes  her  position  frequently,  thinks  her  suffer- 
ing is  accomplishing  nothing  ;  her  body  writhes  and  she  moans  or 
cries  out  with  each  successive  pain,  sometimes  declaring  that  her 
back  is  breaking,  that  she  knows  she  will  die,  etc.  The  intervals 
separating  the  pains  become  shorter  as  this  stage  advances  to  its 
conclusion  ;  at  first  they  may  have  been  twenty  or  thirty  minutes 
in  length,  now  they  are  six  or  eight,  or  even  less. 
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The  dilatation  of  the  mouth  of  the  womb  is  accomphshed  solely 
by  the  successive  contractions  of  the  womb  ;  voluntary  effort  has 
no  part  in  it  whatever,  and  no  such  effort  should  be  made. 

The  second  stage  of  labor  includes  the  expulsion  of  the  child. 

With  the  advent  of  this  stage  important  changes  take  place  in 
the  disposition  and  conduct  of  the  patient.  The  contractions  of  the 
uterus  are  now  materially  supplemented  by  the  fixing  of  the  dia- 
phragm, and  the  contraction  of  the  abdominal  muscles,  a  straining, 
a  bearing-down  effort  being  made. 

The  patient  no  longer  twists  and  turns  her  body,  and  moans  or 
utters  impatient  or  reproachful  exclamations  with  the  pain,  but 
fixes  her  body,  grasps  some  object  firmly  with  her  hands,  holds 
her  breath ;  her  face  is  fiushed,  bathed  with  perspiration,  and  the 
cry  of  anguish  comes,  if  at  all,  as  a  burst,  an  explosive  utterance 
when  she  can  hold  her  breath  no  longer,  and  the  pain  is  over. 
She  now  feels  that  she  is  an  actor  and  not  merely  a  sufferer,  and 
all  the  heroic  element  of  her  nature  is  roused  up  to  do  and  to  en- 
dure. The  presenting  part,  being  in  a  favorable  position,  descends 
lower — the  bag  of  water  is  generally  ruptured  soon  after  the  com- 
mencement of  this  stage  of  labor — the  head  presses  upon  the  soft 
parts — the  pains  come  nearer  together,  only  two  or  three  minutes 
separating  them — the  external  opening  of  the  vagina  gradually 
enlarges— until  finally,  with  one  supreme  effort,  the  head  is  born. 
The  body  soon  follows ;  and  the  second  stage  of  labor  is  accom- 
plished. 

The  third  stage  is  the  delivery  of  the  placenta,  or  after-birth. 
This  usually  takes  place  without  much  suffering,  and  within  five 
to  twenty  minutes  after  the  delivery  of  the  child ;  sometimes  the 
after-birth  follows  the  child  immediately. 

The  duration  of  labor  varies  somewhat  (according  to  whether  it 
is  a  first  confinement  or  not)  as  to  age,  constitution,  health,  men- 
tal condition,  disease,  conformation,  etc.  The  average  for  a  first 
labor  is  about  twice  that  of  subsequent  labors,  or  twelve  hours, 
though  it  may  be  prolonged  to  twenty-four.  The  first  stage  of 
labor  is  generally  about  two-thirds  of  the  entire  time  ;  thus,  a 
woman  who  has  borne  children,  ^nd  whose  labor  occupies  six 
hours,  will  have  four  of  the  six  spent  in  the  first  stage. 

Management  of  Labor. 

One  of  the  prominent  thoughts  in  the  mind  of  a  pregnant 
woman,  when  the  time  of  her  confinement  is  at  hand  (if  not  much 
sooner),  is  as  to  professional  attendance. 

While  in  the  vast  majority  of  women  labor  is  purely  a  physio- 
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logical  process,  presenting  no  emergency  demanding  any  great 
knowledge  or  skill,  and  an  intelligent  nurse  might  be  equal  to  all 
the  duties  required  by  the  patient,  yet  who  can  foresee  that  in  an 
individual  case  the  event  shall  be  so  fortunate  ?  The  accidents, 
the  perils  of  parturition,  are  among  the  gravest  that  occur  to 
human  beings.  To  foresee  and  to  prevent,  if  possible,  these  perils, 
or  to  successfully  meet  them,  demands  education,  skill,  firm  reso- 
lution, prompt  action.  The  great  emergencies  of  obstetric  prac- 
tice often  come  suddenly;  and  when  the  signal  for  action  is  flying 
there  is  no  time  for  councils,  for  deliberation.  Delay  maybe  defeat 
and  death.  Not  only  so,  but  such  practice  differs  from  other  de- 
partments of  medicine  in  this  :  that  not  merely  one,  but  two  lives 
are  involved. 

Can  anything  more  be  said  to  enforce  the  declaration  made  by 
a  famous  French  obstetrician  of  the  seventeenth  century,  that  no 
branch  of  medicine  is  inferior  in  dignity  and  importance  to  this  ? 
Need  anything  more  be  said  to  impress  the  necessity  for  education 
and  skill  on  the  part  of  the  obstetric  practitioner  ? 

It  is  advisable  that  the  physician  should  be  engaged  consider- 
ably in  advance  of  the  confinement,  so  that,  visiting  the  patient 
from  time  to  time,  if  there  are  any  important  derangements  of 
health  they  may  be  discovered  and  corrected.  It  is  by  such  atten- 
tion that  safe  parturition  may  be  secured  rather  than  by  using 
any  special  medicines  for  such  purpose.  Indeed,  the  notion  that 
there  are  specific  medicines  of  this  sort — medicines  that,  given  dur- 
ing pregnancy,  will  cause  the  labor  to  be  safe  and  easy,  is  at  once 
an  evidence  of  human  cupidity  and  of  human  credulity:  and  who- 
ever prescribes  these  medicines,  alleging  that  such  results  will  fol- 
low, should  be  set  down  as  too  ignorant  or  too  unscrupulous  to  be 
worthy  of  any  confidence. 

The  professional  attendant  should  be  advised  at  the  first  ac- 
cession of  labor  pains  ;  the  nurse,  probably,  is  already  in  attend- 
ance, or,  if  not,  should  at  once  be  sent  for.  The  lying-in  room 
should  be  airy  and  quiet,  removed  as  far  as  possible  from  the  noise 
of  the  street,  or  of  the  household — and  it  is  not  necessary  that  it 
should  be  fiooded  with  light,  either  natural  or  artificial ;  on  the 
contrary,  a  twilight  better  corresponds  with  the  patient's  feelings 
and  desires.  Her  wishes  should  be  consulted  as  to  the  persons  to 
be  present  in  her  hour  of  trial.  It  should  be  borne  in  mind  that 
there  is  more  danger  of  having  too  many  than  too  few  ;  that  the 
presence  of  one  to  whom  she  has  an  aversion  is  a  great  detriment, 
or  positive  hindrance  to  labor  ;  that  one  female  friend  or  relative, 
in  addition  to  the  nurse,  will  generally  be  quite  sufficient;  and  that 
the  conversation  of  those  who  are  present  should  be  cheerful  and 
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calculated  to  inspire  hope  and  faith.  It  can  scarcely  be  possible 
to  do  greater  harm  by  anything  than  by  the  recital  of  tedious 
labors  and  all  the  dreadful  accidents  of  childbirth  they  may  have 
witnessed  or  heard  of. 

The  greatest  sin  of  some  nurses  is,  after  that  of  liberal  dosing 
sick  women  and  babies  with  all  sorts  of  extemporaneous  medi- 
cines, loquacity  :  they  talk,  talk  tattle  or  scandal ;  their  own 
triumphs,  and  others"  failures  ;  this  doctor's  knowledge,  or  that 
one's  ignorance  ;  make  known  the  private  affairs  of  the  families 
in  which  they  have  been  ;  talk  of  something,  or  talk  of  nothing, 
but  talk  continually,  unless  asleep,  until  the  sick,  unwilling  lis- 
tener could  have  nothing  more  refreshing  than  half  an  hour's 
silence  1 

Positive  promises  of  a  speedy  termination  of  labor,  or  at  any 
definite  time,  should  not  be  made  either  by  the  obstetrician  or  by 
others  ;  so  many  contingencies  may  occur  to  cause  delay  in  par- 
turition, and  so  much  mischief  may  result  from  disappointment, 
that  only  probabilities  rather  than  certainties  should  be  the 
answers  to  the  requests  of  the  sufferer,  unless  the  last  steps  of  the 
second  stage  are  at  hand. 

So,  too,  any  word  or  act  calculated  to  underrate  the  severity 
of  the  suffering  of  childbirth,  to  treat  it  as  comparatively  tri- 
vial, can  only  come  from  an  ignorant,  or  a  rude  and  unsympa- 
thetic nature. 

By  a  wise  provision  of  nature,  the  suffering  attendant  upon 
labor  is  divided,  broken  up  into  parts,  so  that  the  burden,  which 
otherwise  would  be  crushing,  can  be  borne  ;  the  intervals  of  rest 
between  the  pains  enable  the  woman  to  recruit  her  forces,  and 
thus  to  meet  each  new  pain  with  resolution  and  patience. 

During  the  first  stage  of  labor  it  is  better  for  the  patient  not  to 
be  in  bed ;  she  will  grow  weary  enough  of  lying  down  after  a 
while,  and  at  any  rate  sitting  is  more  favorable  for  the  entrance 
of  the  presenting  part  of  the  child  into  the  pelvic  cavity. 

So,  too,  she  should  turn  a  deaf  ear  to  the  importunities  of  inju- 
dicious friends  who  may  urge  her  "to  bear  down,"  "to  help  her- 
self,'" for  all  such  efforts  in  the  first  stage  of  labor  are  a  vain  and 
injudicious  waste  of  strength. 

During  labor  the  patient  is  little  disposed  to  eat,  even  if  she  be 
not  suffering  from  nausea,  a  not  uncommon  occurrence. 

Her  thirst  will  be  satisfied  by  frequent  drinks  of  cold  water,  and 
they  will  be  better  for  her  than  any  alcoholic  mixtures  or  hot  teas 
that  officious  friends  may  unwisely  advise  her  to  take. 

If  her  bowels  are  at  all  costive,  some  mild  and  prompt  aperient 
like  senna,  or  an  injection,  should  be  administered. 
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With  the  commencement  of  the  second  stage  the  patient  should 
lie  down  in  bed  ;  a  mattrass  should  be  used,  and  not  a  feather-bed  ; 
and  upon  this  should  be  placed,  at  the  part  where  the  patient's  hips 
are  to  rest,  a  piece  of  rubber  cloth,  two  yards  by  one  yard  and  a 
half  in  size,  and  extending  over  the  edges  of  the  bed.  Upon  this 
should  be  placed  a  blanket,  or  "  comfort,"  folded  squarely  four 
times,  and  again  over  this,  in  turn,  a  sheet  similarly  prepared.  The 
object  of  these,  of  course,  is  to  protect  the  mattrass  from  being  soiled 
and  wet.  Bags  of  bran  are  sometimes  used  for  absorbing  the  dis- 
charges. The  under  sheet  of  the  bed  should  be  folded  so  as  not  to 
reach  as  low  as  the  hips,  that  it  may  be  kept  dry  and  clean  until 
the  labor  is  over. 

The  chemise  and  night-dress  should  be  drawn  up,  for  a  similar 
reason,  and  a  loose  skirt,  or  a  sheet  properly  folded,  should  be  put 
round  her  hips. 

The  position  in  bed  may  be  upon  the  left  side  or  upon  the  back, 
if  there  be  decided  inclination  of  the  uterus  to  the  right  side,  as 
previously  referred  to,  the  former  is  the  better  position. 

So,  too,  this  is  the  better  position  in  the  delivery  of  the  head  if 
rupture  of  the  perinseum  is  feared,  as  statistics  show  that  such 
ruptures  are  more  frequent  when  the  patient  is  lying  on  the  back. 
Any  rings  upon  the  fingers  should  be  removed  until  the  labor  is 
over. 

During  a  pain  firm  pressure  with  the  hand  upon  the  part  of  the 
back  to  which  suffering  is  referred,  is  often  a  great  relief  ;  at  the 
same  time  the  patient  should  bend  forward  the  chin  toward  the 
breast,  grasping  the  hands  of  either  the  nurse  or  of  a  female  friend, 
while  a  resisting  pressure  is  made  by  the  other  with  the  hands 
against  the  knee ;  the  persons  who  assist  in  this  way  during  a 
pain — that  is,  by  pressure  upon  her  knees,  and  by  holding  her  hands, 
or,  better,  her  wrists — should  simply  balance  the  force  she  exerts, 
only  furnishing  for  her  fixed  points  against  which  she  may  pull 
and  press. 

The  question  of  the  use  of  an  anaesthetic  belongs  to  the  second 
stage  of  labor  more  than  to  the  first,  and  not  at  all  to  the  third. 
While  this  matter  must  be  left  to  the  decision  of  the  medical 
attendant,  it  may  be  said  that  the  cases  are  altogether  exceptional 
in  which  the  judicious  use  of  chloroform  or  ether  by  inhalation, 
or  the  administration  of  chloral  in  proper  doses,  in  parturition,  is 
injurious. 

The  brief  sleep  which  may  be  had  in  the  intervals  of  pain  should 
not  be  interfered  with.  Bathing  the  hands  and  sponging  the  face 
with  cold  water  will  often  be  very  grateful,  and  the  patient  should 
be  allowed  cold  water  to  drink  as  she  desires  it. 
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As  the  second  stage  advances  to  a  close,  hot  water  should  be  in 
readiness,  scissors  and  cord  at  hand  (the  cord  may  be  made  of 
strands  of  linen  thread  twisted  and  waxed),  a  warmed  flannel 
skirt  or  shawl  for  wrapping  the  baby  in,  and  spirits  of  camphor. 
The  patient  should  restrain  any  violent  eft'orts  just  as  the  head  of 
the  child  is  about  to  be  born,  for  fear  of  tearing  the  perinaeum. 

The  head  born,  the  hand  of  the  nurse  or  of  an  intelligent  assist- 
ant should  be  placed  over  the  womb — not  flat,  but  the  fingers 
and  thumb  curved  towards  the  palm,  so  as  to  form  with  it  a  con- 
cavity fitting  upon  the  rounded  surface  of  the  womb.  At  this 
time  it  is  very  much  better  for  the  patient  to  be  on  her  back.  Let 
moderate  pressure  be  made,  following  the  womb  down  as  it  de- 
scends and  diminishes  with  the  expulsion  of  the  child  ;  and  there 
that  hand  should  be  kept  until  the  medical  attendant  is  ready  to 
replace  it  by  his  own.  Such  pressure  secures  firm  and  equal  con- 
traction of  the  womb,  often  in  some  degree  prevents  after-pains 
as  well  as  risk  of  too  great  loss  of  blood — and,  more  certainly  still, 
renders  the  delivery  of  the  after-birth  prompt. 

The  physician  reinforces  or  assists  the  last  contractions  of  the 
womb  by  a  grasping  pressure  of  this  organ  with  his  hand  ;  and  the 
placenta  is  thus  expressed  or  squeezed  out  just  as  a  ripe  cherry 
may  be  pressed  between  the  thumb  and  finger  until  pulp  and  seed 
escape  from  the  skin.  The  placenta,  now  lying  loose  in  the  vagina, 
may  be  drawn  by  the  cord  or  removed  with  the  hand ;  but  any 
decided  traction  upon  the  cord  while  the  placenta  is  still  impris- 
oned in  the  womb,  and  possibly  still  attached  to  it,  is  unwise,  and 
may  be  exceedingly  dangerous  to  the  life  of  the  mother.  A  moder 
ately  firm  grasping  pressure  should  still  be  kept  upon  the  womb ; 
nor  is  it  well  to  remove  the  hand  until  the  bandage  is  being 
pinned. 

The  bandage  may  be  made  of  a  double  thickness  of  coarse 
unbleached  muslin,  or  of  drilling,  and  cut  and  sewed  to  correspond 
with  the  shape  of  the  abdomen  ;  or  a  coarse  linen  towel  may  be 
used.  It  should  always  be  applied,  as  it  contributes  greatly  to  the 
patient's  comfort,  if  not  safety.  In  its  application  the  patient 
should  lie  passive,  especially  avoiding  any  change  from  a  perfectly 
horizontal  position  ;  it  should  be  drawn  as  tight  as  is  comfortable 
for  her,  and  the  pinning  should  be  done  from  above  below,  and  not 
the  reverse.  There  is  rarely  a  necessity  for  compresses  being  placed 
in  under  the  bandage ;  and  when  there  is,  as  when  there  is  a  re- 
laxed condition  of  the  womb  and  consequent  risk  of  hemorrhage, 
it  is  better  to  use  three  towels,  each  rolled  tolerably  firmly,  so  as  to 
make  three  cylinders,  one  of  which  is  placed  transversely  upon 
the  abdomen,  just  above  the  upper  margin  of  the  womb,  and  the 
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others  on  either  side  of  the  womb.  Thus  we  have  this  organ  boxed, 
as  it  were.  The  fourth  side  of  the  box  is  furnished  by  the  pelvis, 
and  the  cover  is  the  bandage  firmly  applied  over  the  compresses. 

Of  course  all  the  soiled  clothes  should  be  removed,  and  a  dry, 
warm  sheet,  folded  four  square,  l)e  placed  under  the  patient  and  nap- 
kins applied  to  absorb  the  discharge.  The  lower  sheet  of  the  bed 
and  her  chemise  and  night-dress  may  then  be  drawn  down.  An 
additional  cover  should  be  thrown  over  her,  and  the  room,  if  it  be 
cool  weather,  be  made  comfortably  warm,  as  she  is  liable  to  be- 
come chilly  from  having  perspired  so  freely  in  labor.  More  fre- 
quently a  purely  nervous  shivering,  without  chilly  sensations,  oc- 
curs ;  but  this  soon  ceases. 

Her  head  should  be  low — a  simple  i)illow  or  the  bolster  being 
sufficient ;  and  even  these  may  be  for  a  time  withdrawn,  if  she 
appears  very  pale  or  weak. 

After  having  her  bed  and  clothing  made  comfortable,  the  three 
wants  of  the  newly-delivered  woman  are  :  a  drink,  rest,  and  food  ; 
and  they  occur  in  the  order  mentioned.  As  to  drink,  this  should 
be  cold  water,  if  she  desires  it ;  generally  it  is  the  most  agreeable, 
and  rarely  is  it  necessary  or  even  advisable  to  administer  an  alco- 
holic stimulant. 

A  sleep  of  one,  two,  or  three  hours  will  be  most  refreshing, 
and  it  is  an  error  to  interfere  with  such  rest  from  the  notion  that 
faintness  or  hemorrhage  may  result ;  with  a  pulse  under  a  hun- 
dred and  a  well-contracted  womb,  all  fear  of  such  accidents  may 
be  cast  to  the  winds.  Awaking  from  this  sleep,  her  desire  for 
food  should  be  met — the  kind  of  food  largely  dependent  upon  her 
previous  habits  and  her  present  wishes  ;  it  may  be  some  animal 
broth,  milk-toast,  a  soft-boiled  egg,  or  simply  tea  and  toast.  At 
any  rate,  it  should  be  borne  in  mind  that  she  is  not  a  criminal  be- 
cause she  has  had  a  baby,  and  is  not  to  be  punished  by  a  bread-and- 
water  diet ;  that  she  has  gone  through  hard  toil,  severe  labor,  and 
needs  nutritious  food  to  repair  her  exhausted  forces  ;  and  that  the 
formation  of  good  milk,  for  the  nourishment  of  her  infant,  is  also 
an  indication  for  such  food  ;  while  starvation  is  quite  as  favorable 
to  disease  as  over-feeding  ;  and  that  there  is  a  happy  mean  which 
should  govern  the  diet  of  puerperal  women. 

Management  of  the  Child. 

Immediately  upon  the  birth  of  the  head  the  attendant  should 
examine  with  a  finger  to  ascertain  if  the  cord  is  around  the  neck  ; 
and  if  it  be,  at  once  to  disengage  it  by  drawing  the  loop  or  loops 
down  over  the  head,  or  slipping  it  or  them  over  the  shoulders. 
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Ordinarily  the  body  follows  very  soon  the  delivery  of  the  head  ; 
but  should  there  be  much  delay,  pressure  upon  the  womb  and  gen- 
tle traction  by  a  finger  in  one  or  other  arm-pits  of  the  child  will  be 
sufficient  to  deliver  it. 

The  child  is  then  brought  near  the  edge  of  the  bed,  the  covers 
removed  from  over  it ;  when,  ordinarily,  it  cries  vigorously,  showing 
that  its  lungs  are  fully  inflated,  and  that  it  is  prepared  to  live  sep- 
arated from  the  placenta.  Should  it  not  breathe,  or  only  give 
feeble  gasps,  an  abrupt  change  of  position,  pouring  a  little  spirits 
of  camphor  or  cold  water  on  the  chest,  and  friction  with  the  hand, 
will  probably  startle  it  into  a  deep  inspiration. 

When  once  the  child  breathes  freely,  the  cord  should  be  di- 
vided, first  tying  it  with  the  twisted  and  waxed  thread,  or  with 
silk,  in  two  places,  the  first  about  two,  the  second  three  inches 
from  the  navel  ;  then  cutting  it  in  this  interval  with  blunt-pointed 
scissors.  It  will  be  noticed  that  a  sort  of  button  is  formed,  which 
prevents  the  ligature  next  the  child  (the  only  one  really  essen- 
tial) from  slipping.  Wipe  the  blood  from  this  cut  surface,  and 
watch  for  any  fresh  discharge  ;  if  there  be  none,  it  is  known  that 
the  ligature  is  tight  enough;  but  if  any  blood  oozes  out,  put  on  an- 
other ligature,  and  tie  it  more  firmly. 

Should  the  child  not  breathe,  or  give  only  faint  gasps,  if  pulsa- 
tions are  felt  in  the  umbilical  cord,  it  is  better  to  wait  two  or  three 
minutes,  and  endeavor  to  reanimate  the  child  by  the  means  pre- 
viously mentioned.  Moreover,  it  may  be  placed  in  a  bath  of  warm 
water,  and  a  small  stream  of  cold  water  poured  upon  its  exposed 
chest.  If  the  face  be  swollen  and  violet-colored,  it  is  better  to 
divide  the  cord  and  let  one  or  two  teaspoonfuls  of  blood  flow  from 
the  child  before  applying  the  ligature. 

If  the  child's  face  be  pale,  its  limbs  limp,  the  prospect  for  re- 
suscitation is  not  as  favorable  as  in  the  case  just  mentioned  ;  but 
even  then,  if  there  be  the  faintest,  even  occasional  movement  of 
th^  heart  detected,  the  attendant  should  persevere  in  efforts,  which 
have  sometimes  been  successful  even  after  being  continued  for  an 
hour.  The  most  important  of  these  means  is  artiflcial  respiration. 
In  this,  or  in  all  other  cases,  any  mucus  in  the  mouth  should  be 
removed  by  a  finger  covered  by  a  soft  piece  of  linen  or  muslin. 

The  nurse,  upon  receiving  the  child,  should  be  instructed  to  lay 
it  on  one  or  the  other  side,  not  on  its  back;  and  if  there  should  be 
much  rattling  of  mucus  in  its  throat,  it  may  be  held  for  a  minute 
or  two  upon  its  side  with  its  head  down,  so  that  this  mucus  may 
be  discharged  from  its  mouth. 

An  immature  child  will  be  under  size  and  under  weight  ;  its 
face  will  be  small  in  comparison  with  the  rest  of  the  head,  pinched, 
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and  look  old  ;  it  moves  little  and  feebly,  lies  with  its  lower  limbs 
drawn  up,  lias  a  faint  cry  or  moan  ;  its  finger-nails  are  not  fully 
formed,  and  it  becomes  cold  and  bluish  readily.  Such  a  baby 
should  neither  be  washed  nor  dressed  at  first,  but  carefully  wrap- 
ped in  soft  cotton,  and  artificial  heat  used  as  necessary  ;  too  weak 
to  nurse,  it  must  be  fed  at  regular  intervals. 

The  first  washing  of  a  baby  is  frequently  a  violent,  protracted, 
and  injurious  process.  Let  its  face  and  head  first  be  washed  with 
warm  water,  using  a  soft  sponge  or  flannel,  and  not,  as  is  often 
the  case,  lathered  with  soap  as  if  they  were  to  be  shaved  !  How 
often  an  inflammation  of  the  eyes  which  follows  is  a  soap-suds  in- 
flammation !  Let  it  again  be  said  that  soap  is  unnecessary  in 
washing  the  face  and  head,  and  may  be  very  injurious.  The 
body  frequently  is  covered  with  a  cheese-like  matter,  and  if  so, 
first  rub  the  surface  with  an  egg  beaten  up  with  sweet  oil,  butter 
or  lard,  then  place  the  child  in  a  bath  of  warm  water,  using  soap 
and  sponge,  or  flannel,  and  in  three  or  four  minutes  all  the  really 
necessary  washing  can  be  done.  Even  if  some  of  the  matter  may 
remain,  violent  or  continued  efforts  to  remove  it  should  not  be 
made,  for  it  will  dry  up  and  crumble  off  at  any  rate  in  a  day  or 
two. 

After  the  child  is  washed  and  dried,  the  attendant  should  ex- 
amine it — the  mother  is  probably  anxious  to  know  whether  it  is 
perfect,  is  not  marked;  its  sex  she  has  been  informed  of  previously 
— and  it  is  well  to  notice  that  the  openings  of  the  urethra  and  of 
the  bowel  are  natural. 

Dressing  the  stump  of  the  umbilical  cord  is  usually  done  with 
a  piece  of  linen,  which  is  first  scorched,  a  hole  is  cut  or  burned  in 
its  centre,  and  a  little  mutton-suet  applied  to  the  lower  side  or  that 
which  is  to  be  next  to  the  abdomen  ;  the  stump  is  passed  through 
this  hole,  and  the  linen  folded  from  below  above,  and  from  one 
side  to  the  other.  This  makes  a  cumbrous  bundle  or  mass,  and 
although  the  cord  withers  up  and  falls  off  in  a  few  days,  there 
generally  is  a  decided  odor  of  putrefaction  in  the  process.  A 
much  better  way  of  dressing  the  cord  is  this  : 

Grasp  it  between  the  thumb  and  finger,  and  cut  it  off  just  at 
the  ligature  which  was  applied  at  birth  ;  now  squeeze  out  all  the 
jelly-like  fluid  and  the  few  drops  of  blood  in  it,  holding  it  firmly  to 
prevent  hemorrhage  ;  by  this  process  the  cord  is  reduced  almost  to 
a  ribbon  form,  and  often  is  not  half  its  former  size  ;  then  apply  a 
ligature  similar  to  the  first,  and  with  a  bandage  of  soft,  thin  mus- 
lin, an  inch  broad,  cover  it,  wrapping  it  around  two  or  three  times, 
and  finally  fastening  the  bandage  by  two  or  three  stands  of  coarse 
thread  or  silk.    The  advantages  of  this  dressing  are  a  double  se- 
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curity  against  hemorrhage,  for  first,  when  the  cord  is  thus  thinned 
down,  tlie  ligature  is  not  nearly  so  liable  to  slip  ;  and  second,  the 
additional  ligature  over  the  bandage  ;  finally,  less  material  to  de- 
compose, and  therefore,  less  or  no  putrefactive  odor,  and  less  pos- 
sibility of  the  navel  becoming  sore. 

[It  may  here  be  said  for  those  who  prefer  the  former  plan  of 
managing  the  navel  cord,  that  the  object  of  the  rag  is,  in  part,  to 
absorb  the  moisture  from  it.  For  this  reason  it  should  not  be 
greased  nor  scorched,  but  simply  warmed  to  insure  dryness. — ^Ed.] 

The  first  article  applied  by  the  nurse  is  what  is  generally  known 
as  the  belly-band — this  ought  to  be  fastened  by  strings  instead  of 
pins;  indeed,  as  few  pins  as  possible  should  be  used  in  the  clothing 
of  infants  ;  and  the  greatest  danger  is  in  its  being  fastened  too 
tightly — there  ought  to  be  room  enough  to  slip  two  fingers  beneath 
it,  and  after  a  few  hours,  as  the  infant's  lungs  expand  more,  it 
ought  to  be  loosened  still  further.  In  general,  a  baby's  clothing 
should  be  of  soft  material,  for  comfort,  not  for  show,  and  easy  to 
put  on  and  off.  After  the  infant  is  dressed  it  should  be  placed  in 
its  bed,  or  in  the  mother's  bed,  but  not  on  her  arm  or  close  to  her, 
and  covered  sufficiently  warmly,  but  not  with  its  face  wrapped  in 
a  blanket — it  needs  pure  and  abundant  air  to  breathe  quite  as 
much  as  it  does  heat. 

There  is  no  necessity  for  feeding  it  panada,  sugar  and  ivater,  or 
anything  ;  the  infant,  if  healthy,  its  clothing  properly  put  on,  and  it 
is  comfortably  placed,  sleeps  for  a  few  hours.  The  mother  by  this 
time  has  also  slept,  and  when  it  wakes,  the  infant  may  be  applied 
to  her  breast.  Although  milk  is,  in  most  cases,  not  yet  fully 
formed,  the  breasts  usually  have  a  watery  secretion,  known  as 
colostrum,  which  acts  as  a  gentle  laxative.  In  a  short  time  the 
bowels  of  the  child  are  moved,  the  discharge  being  a  sticky,  dark- 
green  mass,  known  as  meconium  from  its  resemblance  to  the 
thickened  juice  of  the  poppy.  This  meconium  in  two  or  three 
days  passes  off,  and  the  discharges  from  the  bowels  then  become 
a  clear  yellow. 

An  infant  should  be  nursed  once  in  two  or  three  hours  in  the 
day,  and  two  or  three  times  during  the  night.  For  the  mother's 
sake  as  well  as  its  own,  it  should  not  be  applied  to  the  breast  every 
time  it  has  any  discomfort,  nor  be  allowed  to  be  incessantly  tug- 
ging at  the  nipple,  or  sleeping  with  the  nipple  in  its  mouth. 

The  utmost  cleanliness  should  be  observed  in  the  prompt  remo- 
val of  soiled  diapers,  and  not  reapplying  them  until  they  are 
washed  and  thoroughly  dried.  [Want  of  observance  of  such  care 
frequently  causes  the  red  and  infiamed  buttocks  and  genitals  so 
often  seen  in  young  infants.    Still  another  cause  of  this  local  in- 
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flammation  is  the  practice  of  using  washing-soda  to  facilitate  the 
cleansing  of  diapers  and  the  under-garments  worn  by  infants,  the 
caustic  effect  of  the  soda  being  irritating  even  to  the  less  delicate 
skins  of  grown  persons. — Ed.] 

Artificial  feeding  is  rarely  necessary,  and  the  failure  to  nurse 
her  infant  is  often  as  serious  an  injury  to  the  mother  as  it  is  a 
great  danger  to  the  child.  [It  is  sometimes  necessary  to  resort  to 
artificial  feeding,  and  the  directions  for  doing  so  may  be  found  on 
page  467.— Ed.] 

In  the  female  economy  the  ovaries,  the  uterus,  and  the  breasts 
are  designed  to  have  successive  periods  of  activity,  and  then  of 
rest.  Thus,  in  menstruation  the  ovaries  are  especially  active  ; 
pregnancy  comes  and  they  rest,  while  the  uterus  undergoes  the 
enormous  development  which  has  previously  been  pointed  out ; 
then  at  the  termination  of  pregnancy  the  current  of  active  life  sets 
to  the  breasts,  and  the  uterus  enters  upon  its  period  of  rest.  Not 
only  is  this  so,  but  there  is  a  stimulating  influence  from  a  child's 
nursing  reflected  from  the  breasts  to  the  womb,  arousing  it  to  con- 
traction and  hastening  its  return  to  its  condition  prior  to  con- 
ception. Now  this  orderly  succession  of  nature  cannot  be  broken 
with  impunity ;  a  permanent  enlargement  of  the  uterus  with  va- 
rious menstrual  disturbances  may  result,  or  frequent  pregnancies 
break  down  the  patient's  health. 

If  it  is  necessary,  from  the  condition  of  the  mother's  health,  to 
use  artificial  food,  try  first  mixed  nursing,  that  is,  let  the  child  get 
part  of  its  supply  from  the  mother.  This  artificial  food  should  at 
first  consist  of  rich  cow's  milk  diluted  with  two  parts  of  water,  and 
sweetened  with  white  sugar,  or,  better  still,  with  sugar-of-milk. 
[See  page  461.]  Food  should  not  be  given  with  a  spoon,  but  from 
a  nursing-bottle,  and  it  should  be  warm,  brought  to  the  tempera- 
ture at  which  nature  furnishes  milk.  An  infant,  if  dependent 
upon  this  altogether,  will  take  about  a  quart  in  twenty-four  hours. 
The  bottle  should  be  well  scalded  evexy  time  both  before  and  after 
it  is  used. 

Constipation  is  to  be  remedied  by  rubbing  the  bowels  for  a  few 
minutes  every  time  the  baby  has  its  bath  ;  by  warm-water  injec- 
tions ;  by  a  suppository  of  castile  soap ;  by  a  teaspoonful  of  olive 
oil  with  or  without  a  few  drops  of  castor  oil,  or  by  nearly  as  much 
sulphur,  or  a  syrup  of  rhubarb.  So  far  as  all  but  the  first  one  of 
these  remedies  is  concerned,  it  is  better  to  use  one  and  sometimes 
another,  thus  varying  the  means  and  not  using  the  same  one  every 
time.    [See,  also,  page  513.] 

Diarrhoea  in  an  infant  is  generally  an  indication  of  indigestion, 
and  demands,  for  a  few  hours,  a  change  of  food  ;  and  the  milk. 
Vol.  I.— 27 
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whether  from  the  mother  or  from  the  cow,  may  be  replaced  by 
sweetened  toast- water  and  gum-arabic  water. 

Vomiting  is  generally  the  effort  of  a  distended  stomach  to  re- 
lieve itself,  and  suggests  a  less  liberal  supply  of  food„  [For  fur- 
ther information  on  this  subject,  see  page  479.] 

The  shape  of  the  child's  head,  when  the  labor  has  been  pro- 
tracted or  difficult,  sometimes  is  a  source  of  distress  to  the  mother; 
in  consequence  of  the  severe  pressure  it  may  be  elongated  like  a 
sugar-loaf,  looking  indeed  very  little  like  a  human  head.    But  she 


Figure  206. — The  appearance  sometimes  presented  for  a  short  time  after  birth,  when  the  head 
of  the  child  passes  through  the  pelvis  and  out  at  the  vulva  in  the  most  usual  way,  and  when  the 
pressure  of  the  surrounding  parts  has  distorted  the  soft  skull  and  its  contents. 

Figure  207. — The  shape  which  is  usual  for  the  head  of  a  child  when  its  breech  is  the  part 
first  delivered 

Figure  208. — Appearance  of  a  child  when  the  forehead  was  the  part  of  the  head  which  first 
escaped  through  the  openings  of  the  uterus  and  vagina. 


may  be  assured  that,  without  any  molding  at  the  hands  of  the 
nurse,  nature  in  a  few  days  will  set  the  head  right  ;  that  the 
type  according  to  which  it  was  designed  will  be  faithfully  worked 
out,  and  all  the  apparent  deformity  disappear. 

A  deformity  of  the  head  slower  in  disappearing  is  caused  by  an 
effusion  of  blood  beneath  the  scalp.    The  tumor  is  soft,  often  quite 


Fig.  306. 


Fig.  207. 


Fig.  308. 
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large,  and  generally  upon  the  right  side  ;  sometimes  upon  both 
sides  ;  rarely  on  the  back  or  on  the  front.  It  disappears,  as  a  rule, 
in  from  ten  to  sixty  days,  even  though  no  treatment  is  pursued  ; 
very  rarely  is  it  advisable  or  even  proper  to  open  such  a  tumor  ; 
bathing  the  swelling  twice  a  day  with  a  wash  of  alcohol  or  of  sal- 
ammoniac  with  water,  in  the  proportion  of  twenty  grains  to  a  cup- 
ful of  warm  water,  is  all  that  is  usually  necessary. 

After  the  falling  off  of  the  navel-string,  occasionally  a  raw 
surface  is  left ;  cleanliness,  dusting  with  dry  calomel,  or  lightly 
touching  it  with  a  solution  of  ten  grains  of  nitrate  of  silver  in  an 
ounce  of  water,  will  usually  cause  it  to  heal. 

Sometimes,  at  the  navel,  instead  of  a  depression,  a  round  eleva- 
tion occurs.  This  is  a  "rupture,"  an  umbilical  hernia.  It  can 
generally  be  cured  by  taking  two  strips  of  isinglass  plaster,  three 
inches  long  and  half  an  inch  broad,  and  making  a  Grecian  cross, 
the  centre  of  which  corresponds  with  the  swelling.    In  applying 


FiauuE  209. — Varieties  of  trusses  suitable  for  rupture  of  the  navel  in  infants. 


the  strips,  after  moistening  one  of  them,  fasten  about  one-third 
upon  the  skin  near  the  rupture,  then  draw  upon  the  skin  so  as  to 
make  a  fold  which  shall  cover  the  projection,  and  press  it  in  as  the 
strap  is  carried  over  and  fastened  upon  the  other  side  ;  then  the 
second  strap  is  to  be  applied  so  as  to  cover  this  at  the  centre  and 
assist  it.    Of  course,  this  dressing  must  be  frequently  renewed. 

Another  plan  is  to  have  a  convex  button  or  piece  of  cork  cov- 
ered with  buckskin,  so  as  to  be  just  the  size  of  the  hernia  ;  press 
the  rupture  in,  and  prevent  its  protrusion  by  the  button  fixed  in 
place  by  means  of  the  belly-band  or  a  strip  of  isinglass  plaster. 

Infants,  when  a  few  days  old,  may  become  tinged  a  dusky  yel- 
low color,  but  the  whites  of  the  eyes  are  natural,  and  not  yellow, 
nor  does  the  urine  stain  the  diapers,  nor  are  the  operations  from 
the  bowels  clay-colored.  This  discoloration  is  due  to  a  sort  of 
jaundice  caused  by  derangement  of  the  function  of  the  liver,  in 
which  the  circulation  of  the  blood  is  different  after  birth  from  what 
it  was  before  the  child  was  born.  This  condition  requires  no  treat- 
ment, and  very  soon  passes  away. 
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So  too,  the  great  majority  of  cases  of  true  jaundice — in  which 
the  whites  of  the  eyes  are  yellow,  the  urine  orange-colored,  and 
the  stools  looking  like  soft  putty,  are  not  serious.  Careful  atten- 
tion to  bathing,  a  laxative  dose  or  two  of  castor  oil,  possibly  a 
little  bicarbonate  of  soda  and  sweet  spirits  of  nitre,  as  follows  : 

Bicarbonate  of  soda   20  grains. 

Sweet  spirits  of  nitre   20  drops. 

Sweetened  water   3  teaspoonfuls. 

This  may  be  given,  half  a  teaspoonful  at  a  dose,  as  often  as 
every  six  hours,  and  the  trouble  will  commonly  soon  disappear. 

In  a  few  instances,  however,  the  disease  is  more  serious  in 
character,  and  may  be  attended  with  hemorrhage  from  the  navel. 
Five  out  of  six  cases  of  this  grave  form  of  jaundice  die.  When 
hemorrhage  from  the  navel  occurs  in  an  infant,  whether  jaundice 
does  or  does  not  exist,  a  compress  of  cotton  cloth,  linen  or  lint, 
dipped  in  strong  alum-water,  may  be  applied,  or  a  solution  of 
muriated  tincture  of  iron  of  the  strength  in  which  it  is  procured 
from  the  druggist,  may  be  used  in  the  same  manner,  and  repeated 
at  intervals  of  half  an  hour  until  bleeding  stops,  or  finely  pow- 
dered plaster-of- Paris  may  be  put  upon  the  navel  and  kept  in  place 
by  a  bandage.  Other  measures  may  be  resorted  to  by  a  physician, 
who  should  always  be  summoned  in  these  the  bleeding 

often  proves  troublesome  to  manage  with  the  best  resources. 

Scalding  or  chafing  is  to  be  prevented  by  cleanliness,  and  if  it 
occurs,  to  be  cured  by  keeping  the  surface  dry,  and  dusting  it 
with  finely  powdered  starch,  or  with  equal  parts  of  powdered  ly- 
copodium  seeds  and  powdered  starch. 

[When  a  movement  of  the  bowels  does  not  occur  within  the 
first  twelve  hours  after  birth,  a  careful  examination  should  be 
made  to  determine  whether  there  is  not  a  closure  of  the  bowel. 
This  closure  may  sometimes  be  at  a  little  distance  from  the  sur- 
face, and  may  be  a  cause  of  the  trouble.  This  subject  will  be  also 
mentioned  in  the  chapter  on  the  Anus  and  Rectum,  in  Vol.  II. 

It  sometimes  happens  that  shortly  after,  the  birth  of  a  child, 
urine  is  passed  which  stains  the  diapers  of  a  reddish  or  orange  yel- 
low color.  This  condition  is  usually  attended  by  crying  and  other 
evidences  of  pain  or  discomfort  on  the  part  of  the  infant,  and  may 
excite  some  alarm  among  the  attendants.  It  is  caused  by  the  dis- 
charge from  the  tubules  of  the  kidneys  of  a  quantity  of  uric  acid 
crystals,  whicli  have  accumulated  in  excess  of  the  watery  portion 
of  the  urine,  in  which  they  are  ordinarily  dissolved,  and  are  at 
this  time  washed  out  by  the  secretion  of  urine,  which  is  greatly  in- 
creased as  soon  as  the  child  is  born.    The  application  of  a  warm 
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poultice  of  corn-meal  or  flaxseed  meal  over  the  back  and  belly  will 
relieve  the  sense  of  discomfort,  and  nothing-  further  is  needed  to  be 
done,  as  the  cause  of  trouble  soon  passes  away. — Ed.] 

Let  us  now  resume  the  attention  required  by  the  mother  : 
Lying-  upon  the  back,  with  the  head  and  shoulders  slightly  ele- 
vated, facilitates  the  discharge  which  should  come  from  the  womb, 
and  therefore  is  advantageous  ;  it  is  not  necessary  that  it  should 
be  rigorously  adhered  to,  but  occasional  changes  to  one  or  the 
other  side  may  be  made  as  desired.  It  is  important  that  she  should 
be  kept  quiet,  and  that  very  bright  light,  noise,  and  fatigue  should 
all  be  avoided,  and  few  or  no  visitors  permitted.  When  visits  are 
unavoidable,  they  should  be  brief. 

One  of  the  mother's  first  positive  sufferings,  and  often  a  very 
severe  one,  may  be  from  after-pains.  [These  may  follow  a  first 
labor,  though  this  is  not  usual,  while  it  is  the  rule  for  them  to 
occur  with  subsequent  labors,  and  for  them  to  increase  in  severity 
with  each  recurring  delivery. 

The  cause  of  these  after-pains  is  the  irregular  contractions  of 
the  uterus  which  take  place  after  the  delivery  of  the  placenta,  and 
it  will  be  found  that  they  are  usually  attended  with  the  expulsion 
of  more  or  less  blood  in  clots.  When  the  third  stage  of  labor,  or 
the  delivery  of  the  after-birth,  has  been  properly  managed,  these 
pains  may  frequently  be  mitigated,  or  altogether  prevented. — Ed.] 

Treatment. — A  half-teaspoonful  of  fluid  extract  of  ergot,  given 
with  a  little  cold  water  just  at  the  close  of  the  second  stage,  will 
often  prevent  after-pains  by  insuring  firm  contraction.  Sometimes 
they  may  be  relieved  by  a  poultice,  or  by  cloths  wrung  out  of  hot 
whiskey,  upon  the  abdomen  ;  but  frequently  it  is  necessary  to  give 
an  opiate,  and  to  repeat  the  dose  once  or  oftener  ;  twenty  drops 
of  laudanum,  for  example,  may  be  given,  and  repeated  in  an  hour 
if  the  pain  persists. 

The  patient  should  be  urged  to  empty  the  bladder  within  twelve 
hours  after  the  termination  of  the  labor  ;  and,  if  she  should  not 
succeed,  the  urine  should  be  drawn  off  with  a  catheter.  This 
operation  must  be  repeated  twice  in  twenty-four  hours  until  the 
patient  can  herself  empty  the  bladder.  A  resort  to  this  instrument 
must  be  had  much  sooner  and  oftener  in  every  case  when,  from 
delay  in  the  second  stage,  the  head  is  impacted,  as  it  is  termed.  In 
such  cases  there  is  sometimes  such  pressure  on  the  bladder  that 
danger  of  sloughing  of  this  organ  exists,  and  the  consequent  for- 
mation of  an  opening  between  it  and  the  vagina  ;  and  it  is  essen- 
tial that  the  walls  of  the  bladder  should  be  relieved  from  any  strain 
owing  to  the  collection  of  urine  in  its  cavity,  for  the  possible  pre- 
vention of  this  accident. 
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The  hotvels  need  not  be  moved  before  the  third  day  ;  and  this 
may  be  accomplished  by  an  injection  of  a  pint  of  flaxseed  tea  or 
of  barley-water,  or  by  half  a  tablespoonful  of  castor-oil  taken  by 
the  mouth.  [See  "  Castor-Oil  "  in  the  Index,  for  directions  which 
will  facilitate  its  administration.]  But  if  the  flow  of  milk  be 
considerable,  a  saline  is  preferable,  such  as  a  Seidlitz  powder,  Ro- 
chelle  or  Epsom  salts  ;  remembering  that,  as  a  rule,  a  woman 
recently  delivered  will  have  her  bowels  readily  acted  upon,  and 
therefore  the  dose  should  be  smaller  than  usual. 

The  discharge  that  flows  from  the  womb  during  the  flrst  twenty- 
four  hours  after  labor  is  blood ;  often  some  clots  are  mixed  with 
the  liquid  ;  it  then  loses  by  degrees  its  red  hue,  and  becomes  more 
watery.  From  the  third  to  the  flfth  day  it  gets  thicker,  assumes  a 
milky  and  purulent  appearance,  and  acquires  a  peculiar  odor. 
This  flow  is  more  abundant  and  lasts  longer  in  women  who  do  not 
nurse.  It  diminishes,  and  sometimes  stops  entirely  for  a  few 
hours,  at  the  time  when  the  secretion  of  milk  is  fully  established, 
but  soon  is  again  free,  and  usually  ceases  entirely  at  the  end  of 
two  or  three  weeks. 

The  chief  variations  in  regard  to  this  discharge  are  its  suppres- 
sion, the  acquisition  of  a  very  offensive  odor,  and  its  again  becom- 
ing bloody  after  having  passed  through  the  changes  previously 
mentioned.  The  last  condition  generally  happens  from  a  patient's 
getting  up  too  soon,  or  being  on  her  feet  too  much,  and  it  is  then 
simply  an  indication  for  keeping  in  bed  for  a  longer  time. 

When  the  discharge  is  offensive,  washing  out  the  vagina  twice 
a  day  with  a  warm  tea  of  chamomile  flowers,  or  with  carbolic  acid, 
or  permanganate  of  potash,  dissolved  in  warm  water,  may  remedy 
this  matter  ;*  but  in  some  cases  it  will  be  advisable  to  apply  the 

*  [C'hinnomue  Tea: 

Chamomile  flowers  half  an  ounce. 

Boiling  water  ,  one  pint. 

Allow  them  to  steep  for  ten  minutes  in  a  covered  vessel,  and  then  strain  through  a 
cloth  or  sieve. 

Carbolic  Acid  Wash  : 

Carbolic  acid  (purified)  half  a  teaspoonf ul. 

Alcohol  a  tablespoonful. 

Water  two  pints. 

Mix  the  carbolic  acid  weU  with  the  alcohol,  and  then  add  the  water. 

Permanganate  of  Potash  Wash  : 

Permanganate  of  potassium  sixty  grains. 

Water  half  a  pint. 

Dissolve  the  permanganate  in  the  water,  and  when  a  wash  is  needed  add  a  cupful  of 
the  solution  to  a  pint  of  warm  water. — Ed.] 
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injection  to  the  inside  of  the  womb,  and  this  should  only  be  done 
by  a  physician. 

Suppression  is  of tener  the  effect  than  the  cause  of  mischief,  and 
is  more  frequently  partial  than  complete.  Stimulating  applications 
to  the  abdomen,  especially  turpentine  stupes,  warm  drinks,  and 
the  same  injections  that  are  advised  when  the  discharge  is  offen- 
sive, will  frequently  be  useful. 

Should  the  discharge  cease  in  a  week  or  even  less  time,  after 
labor  (as  it  does  in  some  instances),  and  no  unpleasant  symptoms 
precede,  accompany,  or  follow  it,  no  treatment  is  necessary. 

Care  of  the  Breasts. 

The  third  day  after  confinement  there  may  be  a  little  chilliness, 
followed  by  a  few  hours  of  feverishness, 
a  frequent  pulse,  thirst,  and  headache. 
This  is  what  is  generally  known  as  milk- 
fever,  though  it  is  irrational  to  believe  the 
establishment  of  a  natural  secretion  can 
cause  fever.* 

Coincident  with  the  symptoms  just  men- 
tioned there  is  swelling  of  the  breasts,  and 
they  become  not  only  larger,  but  harder 
and  quite  sensitive,  and  are  the  seat  of 
throbbing  and  shooting  pains.  If  nature's 
instincts  are  obeyed,  and  if  nature's  exam- 
ples, as  furnished  by  the  young  of  mam- 
mals generally,  are  imitated  ;  if  the  infant, 
which  almost  as  soon  as  it  is  born  makes 
the  motions  of  sucking,  is  placed  at  the 

breast  (as  soon  as  the  mother  is  rested),   ,,     ,  ^,  ,     ^  u   •  x> 

^  ,  '      through  the  breast  showing  the 

and  a  repetition  of  this  nursing  permitted    arrangement  of  the  milk-tubes 
J.        1  ,1  n   J        •^^    £  (1,  1),  and  the  lobules  of  the 

every  few  hours,  the  so-called  milk-fever  ^land  {3, 2),  in  which  the  miik 
will  not  [usually]  be  known.    When  the  informed, 
breasts  become  swelled  and  painful,  the  patient,  as  previously  sug- 
gested, may  take  a  saline  laxative.    The  amount  of  fluid  which 
the  mother  drinks  may  be  diminished,  and  she  may  live  chiefly  on 


[*  It  is  more  reasonable  to  infer  that  this  disturbance  of  health  is  due  to  the  absorp- 
tion of  decomposing  matters  from  the  uterus  and  vagina,  through  the  lacerations  in  the 
mucous  membrane,  which  almost  always  occur  to  some  extent,  in  the  stretching  of  the 
parts  during  delivery.  When  care  is  taken  to  prevent  the  retention  of  decomposing  mat- 
ters by  the  use  of  the  lotions  and  the  precautions  just  mentioned,  this  feverishness  is  not 
BO  liable  to  occur. — Ed.] 
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solid  food.  Thirst  may  be  quenched  with  small  pieces  of  ice,  and 
the  breasts  may  be  bathed  with  any  warm  fluid,  such  as  a  tea  of 
hops,  or  with  sweet  oil.  But  after  all,  the  thing  of  prime  impor- 
tance is  to  empty  the  breasts,  or  at  least  to  relieve  their  distention, 
by  the  infant's  nur:;ing.  In  consequence  of  the  great  swelling  of 
the  breast,  the  nipple  is,  as  it  were,  partially  buried  ;  is  much  less 
prominent  than  before,  and  hence  it  is  difficult  for  the  infant  to 


FiGUKE  211 . — Mode  of  supporting  the  breast  by  means  of  strips  of  adhesive  plaster  long  enough 
to  meet  and  cross  on  the  back. 

This  measure  is  often  productive  of  much  comfort  to  the  patient  when  the  breasts  are  swollen, 
and  a  bandage  of  muslin  or  flannel  may  be  used  instead  of  adhesive  strips. 


get  it  in  the  mouth.  Fomenting  the  breasts  with  flannel  wet  with 
hot  water,  gently  rubbing  them,  and  then  drawing  the  nipples  out 
with  a  breast-pump  will  usually  obviate  the  difficulty.  Sometimes 
when  the  nipple  is  much  sunken  or  retracted,  a  glass,  wood  or 
metallic  shield  with  an  india-rubber  teat  will  be  useful ;  or  an 
older  child,  or  an  adult  who  preserves  the  usually  lost  art  of  in- 
fancy, may  be  called  in  requisition  to  draw  out  the  nipple. 

The  mother  should  at  first  nurse  while  lying  on  her  left  side,  so 
that  when  the  left  breast,  for  example,  is  used,  the  nipple  will 
drop  into  the  child's  mouth.  If  the  infant  is  laid  upon  her,  so  that 
its  nose  is  buried  in  the  breast,  breath-need  will  conquer  hunger- 
need,  and  it  will  get  very  little  nourishment.  As  she  gets  stronger 
the  mother  may  sit  up  while  nursing. 

The  nipple  should  be  bathed  in  cold  water  before  and  after  giv- 
ing it  to  the  baby  ;  but  if  the  skin  be  tender,  it  is  well  to  use  after 
each  nursing  a  wash  of  alcohol  and  water,  or  some  astringent  so- 
lution.   In  all  cases  the  nipple  should  be  thoroughly  dried,  and  not 
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left  with  a  warm  water  poultice  on  it,  the  tendency  of  which  is  to 
soften  the  skin,  and  prepare  the  way  for  fissures  and  ulcers  ;  simi- 
lar mischief  is  done,  too,  by  letting  the  infant  dally  and  delay  in 
sucking,  soaking  the  nipple  in  its  mouth. 

[Two  reasons  exist  for  carefully  washing  the  nipples  before  and 
after  nursing  :  1.  If  the  milk  is  allowed  to  remain  in  the  folds  and 
depressions  on  their  surfaces,  it  rapidly  becomes  sour  and  acts 
as  an  irritating  substance  upon  the  delicate  skin.  It  may  thus 
cause  them  to  become  tender  and  inflamed.  2.  When  the  infant 
is  again  put  to  the  breast,  and  this  sour  and  rancid  milk  is  taken 
into  the  stomach  along  with  fresh  milk,  it  is  liable  to  set  up  in  the 
latter  the  process  of  lactic-acid  fermentation,  and  bring  on  an  at- 
tack of  indigestion.] 

Sore  nipples  are  frequently  the  cause  of  much  agony  to  the 
mother  whenever  the  child  nurses,  and  are  the  almost  sole  causes 
of  inflammation  and  abscess  of  the  breasts,  and  therefore  all  pos- 
sible means  should  be  used  for  their  prevention.  Let  the  reader 
be  again  reminded  of  the  care  of  the  nipple  in  pregnancy  ;  of 
avoidance  of  compression,  of  means  to  insure  its  having  a  proper 
form,  of  scrupulous  cleanliness,  and  of  the  use  of  agents  to  harden 
the  skin.  Let  her  also  remember  the  advice  given  as  to  early 
application  of  her  child  to  the  breast,  and  the  absolute  avoid- 
ance of  all  the  abominations  that  may  be  poured  down  an  infant's 
throat  in  the  first  day  or  two,  by  which  it  is  so  stuffed,  that  it 
does  not  care  to  nurse,  or  so  agonized  with  colic  and  consequent 
catnip  that  it  cannot. 

If  the  nipple  should  become  sore,  let  the  raw  surface  be  brushed 
two  or  three  times  a  day  with  the  compound  tincture  of  benzoin, 
or  with  a  solution  of  ten 
grains  of  nitrate  of  lead,  or 
fifteen  grains  of  tannin  in  an 
ounce  of  glycerine.  A  piece 
of  patent  linen,  dipped  in  a 
similar  solution  of  sugar  of 
lead,  may  be  kept  on  the  raw 
surface,  but  it  should  be  borne 
in  mind  that  the  nipple  must 
always  be  carefully  washed 
before  giving  it  to  the  infant, 
when  applications  of  lead  so- 
lutions are  made. 

A  nipple-shield  (see  Vol.  II)  will  be  advisable  ;  so,  too,  giving 
each  nipple  as  long  a  rest  as  possible — that  is,  at  one  nursing  use 
one  breast  only,  and  make  the  interval  as  long  as  possible. 


Figure  213. — Varieties  of  breast-pumps  in  com- 
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If  fissures  are  formed,  cauterizing  them  with  a  very  fine  point 
of  nitrate  of  silver  is  generally  the  best  treatment.  Nevertheless, 
should  pain,  tenderness,  swelling,  and  redness  occur  in  the  breast, 
nursing  from  it  should  be  stopped ;  it  must  have  absolute  rest,  or 
an  abscess  is  probable. 

[Among  women  who  are  of  a  nervous  temperament  ;  who  are 
anaemic  ;  who  suffer  from  malarial  poisoning,  or  who  are  not  well 
nourished,  it  is  not  infrequent  that  the  application  of  the  infant  to 
the  breast  causes  an  intense  pain  of  a  neuralgic  character,  re- 
sembling that  which  is  produced  by  a  fissure  of  the  nipple,  and 
which  is  often  mistaken  for  the  latter.  This  mistake  is  the  more 
liable  to  occur  when  the  nipples  have  naturally  deep  folds  in  their 
surface,  and  the  latter  are  thought  to  be  fissures,  which  really  may 
not  exist.  Such  cases  are  readily  relieved  by  a  resort  to  quinine, 
iron,  bitter  tonics,  warmth,  change  of  residence  to  a  healthier  lo- 
cality, or  to  the  sea-shore,  and  by  such  other  measures  as  are  cal- 
culated to  improve  the  general  health,  and  are  best  determined  by 
a  physician. — Ed.] 

In  inflammation  of  the  mammary  gland,  which  in  nine  cases 
out  of  ten  is  the  result  of  sore  nipples  [or  neuralgia  of  the  breasts] 
and  rarely,  if  ever,  is  the  direct  consequence  of  over-secretion 
of  milk,  the  treatment  would  be  a  diminished  amount  of  fluids 
to  be  taken  by  the  patient,  saline  cathartics,  support  for  the 
breasts,  and,  as  a  local  application,  either  flannel  cloths  wrung 
out  of  water  as  hot  as  can  be  borne,  or  an  ice-bag — whichever  is 
the  more  agreeable  to  the  patient — for  heat  and  cold  will  each  pro- 
duce contraction  of  blood-vessels,  according  to  the  way  in  which 
they  are  employed,  and  thus  diminish  the  inflammatory  action. 

The  patient  need  not  be  tormented  with  leeches,  blisters,  or 
nauseating  medicines,  but  warm  poultices  must  be  used,  if  the 
formation  of  matter  is  found  to  be  inevitable.  The  advice  of  a 
physician  will  also  be  required. 

In  case  the  milk  is  scanty,  attention  to  the  patient's  general 
health  is  all-important,  and  then  the  abundant  use  of  nutritious 
fluids,  such  as  chocolate  prepared  with  rich  cream,  fresh  milk  and 
animal  broths,  promises  as  much  as  to  quantity,  and  more  as  to 
quality,  than  swilling  teas,  wines,  and  beer,  in  which  there  is 
little  beside  mere  liquid  to  increase  the  milk. 

If  the  infant  be  still-born,  the  patient  may  be  anxious  to  have 
something  to  repress  the  formation  of  milk,  having  before  her  the 
horror  of  a  "gathered  breast."  But  let  her  be  assured  that  milk 
does  not  make  matter,  and  that  it  generally  is  one  of  the  most  po- 
lite of  visitors — if  not  wanted,  it  will  retire. 

When  the  milk  fills  the  breast,  merely  draw  enough  to  relieve 
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the  distention,  and  no  more,  but  do  not  use  violence  in  this  pro- 
cess. Gently  bathe  the  breasts  with  equal  parts  of  sweet  oil  and 
spirits  of  camphor,  and  in  the  intervals  let  the  breasts  be  cov- 
ered with  a  thin  flannel  wet  with  spirits  of  camphor.  A  saline 
laxative  [such  as  a  Seidlitz  powder,  or  a  half-pint  to  a  pint  of  ci- 
trate of  magnesia  solution]  may  be  given,  and  the  diet  be  chiefly 
solid. 

After  the  second  or  third  day,  provided  the  patient  be  in  good 
condition  and  the  lochial  flow  is  not  excessive,  the  patient  may  be 
lifted  into  an  easy-chair,  and  sit  there  while  the  bed  is  being  made. 
The  sacred  "ninth-day"  for  sitting  up,  has  nothing  sacred  about 
it  but  a  popular  prejudice.  One  woman  can  get  up  more  safely  at 
five  days  than  another  at  fifteen.  Certainly,  early  exposure  and 
fatigue  should  be  avoided  ;  and  while  the  lochial  discharge  con- 
tinues, the  patient  had  better  not  go  out. 

Let  her  remember,  too,  that  the  process  of  involution  of  the 
uterus — that  is,  the  return  of  this  organ  to  the  condition  which  ex- 
isted prior  to  pregnancy — usually  requires  about  six  weeks  for  its 
accomplishment ;  and  that  during  this  period  any  great  exertion, 
lifting  heavy  weights,  walking  far,  or  even  being  on  her  feet  for 
a  long  time,  or  exposure  to  great  changes  of  temperature,  may 
interfere  with  the  process  referred  to,  and  entail  upon  her  many 
years  of  needless  suffering. 


[Apparent  Death. 

It  is  not  infrequent  that  infants  are  born  in  a  condition  of 
suspended  animation  resembling  death.  This  commonly  results 
either  from  too  long-continued  pressure  on  the  head  during  a  slow 
delivery,  or  from  similar  pressure  on  the  cord,  such  as  is  most 
likely  to  take  place  when  the  breech  of  the  child  is  the  part  first 
born.  In  the  former  case  the  child  is  limp  and  pale,  and  its  heart 
is  feeble  or  nearly  motionless.  When  this  condition  results  from 
pressure  on  the  cord,  the  features  of  the  child  are  dusky  or  pur- 
plish ;  it  makes  no  movements  at  breathing,  and  its  pulse  is  feeble. 

The  treatment  of  the  first  variety  consists  in  inverting  the 
child,  so  that  its  head  will  hang  downward,  and  wrapping  it  in 
warm  flannels  to  retain  its  heat.  It  is  rarely,  however,  that  it  can 
be  resuscitated  if  its  heart's  action  has  become  very  feeble.  The 
second  variety  resembles  suffocation  or  asphyxia,  and  the  methods 
to  be  pursued  will  be  found  in  the  chapter  on  Accidents  and 
Emergencies,  towards  the  end  of  this  volume. — Ed.] 
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THE  DISEASES  OF  THE  PREGNANT  STATE. 
Morning-Sickness. 

The  milder  cases  of  morning-sickness  will  often  be  relieved  by 
putting-  a  wet  compress  over  the  stomach,  renewing  it  every  two 
or  three  hours,  and  wearing  it  from  first  rising  until  afternoon. 
Again,  a  cup  of  strong  coffee  or  tea,  with  a  slice  of  toasted  bread, 
may  be  taken  in  the  morning  before  getting  up. 

Other  means  are  iced  carbonic-acid  water  or  champagne  ;  or 
small  fragments  of  ice  swallowed  whole  without  being  allowed  to 
melt  in  the  mouth  ;  or  one  or  two  tablespoonfuls  occasionally  of 
equal  quantities  of  lime-water  and  milk  ;  or  pure  cream,  frozen  ;  or 
one-half  to  one  teaspoonful  of  aromatic  spirits  of  ammonia  in  one 
or  two  wineglassfuls  of  sweetened  water  or  milk  ;  or  the  applica- 
tion of  a  mustard-plaster  over  the  stomach  ;  or  the  injection  into 
the  bowel  of  one-third  to  a  half  teaspoonful  of  laudanum  in  half 
a  teacupful  of  warm  starch-water  ;  or  one  of  the  following  com- 
pounds : 

Chloroform   3  to  5  drops. 

Cold  water   1  tablespoonful. 

To  be  stirred  and  taken  at  once. 

Bicarbonate  of  potash 

Laudanum  

Spearmint-water. .  .  . 

To  be  taken  for  one  dose. 

*  Dilute  hydrocyanic  acid 
Subnitrate  of  bismuth 
Sweetened  water  

For  one  dose. 

The  use  of  morphia  by  the  mouth,  or  applied  to  a  small  blis- 
tered surface  over  the  stomach,  or  injected  in  solution  under  the 
skin,  has  sometimes  to  be  resorted  to,  but  should  only  be  under- 
taken by  the  advice  and  direction  of  a  physician. 

If  constipation  accompanies  the  vomiting,  it  should,  of  course, 
be  corrected  ;  and  when  the  vomited  matters  are  sour,  some  antacid 
like  calcined  magnesia  in  teaspoonful  doses  will  then  be  useful. 


5  to  10  grains. 

5  drops. 

1  tablespoonful. 


2  to  3  drops. 
20  to  30  grains, 
half  a  wineglassful. 


*  This  prescription  should  not  be  given  except  by  a  physician  or  a  competent  druggist. 
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Constipation. 


This  can  generally  be  prevented,  as  pointed  out  elsewhere,  by  a 
proper  regulation  of  diet,  and  by  observing  a  regular  time  each' 
day  for  the  evacuation  of  the  bowel.  If  other  measures  are  neces- 
sary, a  teaspoonful  of  table-salt  in  a  tumblerful  of  cold  water  be- 
fore breakfast,  or  a  teaspoonful  of  calcined  magnesia  at  bed-time 
may  be  all  that  is  required. 

When  the  tongue  is  very  much  furred,  five  or  ten  grains  of 
blue-mass,  followed  in  about  four  hours  by  five  grains  of  rhubarb 
and  a  teaspoonful  of  calcined  magnesia,  may  cause  a  better  con- 
dition of  the  evacuations.  Another  remedy  may  be  found  in 
prunes  which  have  been  stewed  in  a  tea  made  with  senna-leaves. 


Diarrhoea  generally  arises  from  indiscretion  in  diet,  or  exposure 
to  cold,  and  requires  rest,  liquid  nourishment,  and  an  opiate  ;  the 
last  preceded,  it  may  be,  by  a  gentle  laxative  such  as  castor-oil 
with  a  few  drops  of  laudanum. 


Salivation  is  by  no  means  a  constant,  hardly  a  frequent  disor- 
der of  pregnancy,  and  generally  yields,  if  any  treatment  is  required, 
to  holding  pieces  of  ice  in  the  mouth,  and  to  astringent  washes, 
such  as  alum,  tannin,  or  tincture  of  myrrh  in  water. 


Hemorrhoids  or  Piles  are  frequently  a  great  torment  in  preg- 
nancy, and  they  may  be  connected  with  either  constipation  or 
diarrhoea.  In  case  the  piles  are  associated  with  the  former,  the 
following  pill  is  serviceable  : 


One  such  pill,  to  be  repeated  night  and  morning,  is  generally 
sufficient  to  promote  an  easy,  free,  daily  evacuation  of  the  bowels  ; 
in  some  cases  half  a  pill  will  answer. 

If  there  be  diarrhoea,  half  a  grain  of  opium  may  be  substituted 
for  the  henbane  and  ipecacuanha.    [See  note  on  page  442.] 


DiarrhcEa. 


Salivation. 


Piles. 


Aloes  

Extract  of  henbane 
Pulverized  ipecac .  .  . 
Castile  soap  


1  grain. 
1|  grains. 

of  a  grain. 
1  grain. 
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Enlarged  Veins. 

Enlarged  veins  of  the  lower  extremities,  if  great,  constitute  a 
serious  inconvenience,  and  may  be  a  positive  danger.  It  is  advi- 
sable, when  lying  down,  to  have  the  swollen  limbs  raised  some- 
what higher  than  the  body,  and,  when  sitting,  to  have  them  at  least 
on  a  level  with  the  chair.  The  occasional  application  to  the  en- 
larged vessels  of  patent  lint  dipped  in  a  solution  composed  of  one 
part  of  the  muriated  tincture  of  iron,  to  ten  parts  of  cold  water, 
and,  above  all,  the  use,  whenever  on  the  feet,  of  a  laced  stocking, 
or  better  still,  because  more  comfortable,  a  flannel  bandage  prop- 
erly applied,  first  the  foot,  and  then  the  leg  and  thigh,  if  neces- 
sary, being  firmly  wrapped,  will  be  proper  treatment. 

Occasionally  a  similar  enlargement  of  the  veins  is  observed  of 
the  external  organs  of  generation  on  one  or  both  sides.  Here  little 
can  be  done  but  frequently  lying  down,  and  while  on  the  back 
pressing  with  the  hand  the  blood  out  of  the  veins.  In  some  cases 
it  may  be  advisable  to  wear  a  compress  and  bandage. 

Swelling  of  the  Lower  Limbs. 

Dropsical  swelling  of  the  lower  extremities,  a  white  uniform 
enlargement,  especially  noticeable  in  the  evening,  and  capable  of 
being  indented  by  pressure,  requires  a  similar  treatment,  when  it 
exists  alone,  to  that  of  varicose  veins  ;  but  if  the  swelling  is  found 
also  occupying  the  upper  extremities  ;  if  the  face  is  swollen,  pale, 
and  puffy,  the  case  is  more  serious  and  demands  immediate  pro- 
fessional attention. 

Dropsy  of  the  external  organs  of  generation  may  be  treated  by 
rest  and  cold  applications. 

Difficulty  of  Breathing. 

This  generally  results  from  the  great  development  of  the 
uterus,  its  size  interfering  with  the  descent  of  the  diaphragm,  or 
it  may  be  from  an  impoverished  condition  of  the  blood. 

Treatment. — If  from  the  first  cause,  the  cure  can  come  only 
with  delivery  ;  if  from  the  second,  the  patient  should  have  a  more 
nutritious  diet,  and  tonics  should  be  given,  especially  iron. 

Fainting. 

This  sometimes  is  frequent  during  the  first  three  or  four  months. 
Generally  it  results  from  some  unusual  exertion  or  excitement ; 
from  a  close  room,  strong  odors,  etc. 
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The  treatment  should  be  the  recumbent  posture,  with  the  head 
quite  low — if  lower  than  the  body,  so  much  the  better— loosening 
the  clothes  about  the  throat  and  chest,  fresh  air,  the  inhalation  of 
ammonia,  or  camphor,  etc. ,  and  a  stimulant,  such  as  a  teaspoonf ul 
of  aromatic  spirits  of  ammonia  in  sweetened  water. 

Neuralgia. 

This  may  take  the  form  of  toothache,  without  sufficient  decay 
of  the  affected  tooth  to  explain  the  pain,  and  is  then  one  of  the 
severest  torments  occurring  in  pregnancy. 

[It  has  been  noticed  in  pregnant  women,  whose  digestive  organs 
do  not  furnish  to  their  blood  enough  material  from  which  the  growth 
of  the  child  can  be  supplied,  that  the  fat  and  mineral  salts  which 
have  already  been  formed  into  the  structure  of  the  mother's  body 
become  a  source  of  supply.  The  teeth  as  well  as  softer  structures 
lose  a  portion  of  their  minute  substance  and  often  undergo  changes 
which  may  be  seen  by  the  eye.  At  this  time  decay  is  more  rapid, 
and  women  whose  teeth  at  other  times  may  give  them  no  espe- 
cial inconvenience,  find  that  they  suffer  from  loosening  of  fillings, 
formation  of  fresh  cavities  and,  more  often,  from  toothache,  the 
cause  of  which  cannot  be  seen,  but  which  probably  is  the  loss  of 
substance  above  referred  to. — Ed.] 

Treatment. — Warm  applications,  such  as  hop  poultices  (see 
Vol.  II.),  laudanum,  and  warm  water,  etc.,  or  chloroform  may  be 
used  ;  and  if  the  pain  be  periodic,  then  in  the  interval  give  every 
hour,  until  ten  are  taken,  a  pill  composed  as  follows  : 


Sulphate  of  quinine  2  grams. 

Extract  of  belladonna   ....  -i^j  of  a  grain. 

Opium   i  of  a  grain. 

If  the  patient  be  weak  and  feeble,  in  addition  to  a  proper  diet, 
she  could  take  with  advantage  the  following  made  into  a  pill, 
which  may  be  repeated  : 

Sulphate  of  quinine   2  grains. 

Dried  sulphate  of  iron   .  i  grain. 

Extract  of  henbane  i  grain. 


three  times  a  day.  This  treatment  to  be  continued  for  a  month  or 
more. 

[In  neuralgia  caused  by  impoverishment  of  blood,  above  re- 
ferred to,  two-teaspoonful  doses  of  syrup  of  the  lacto -phosphate  of 
lime,  taken  at  meal  time,  may  be  of  service  in  relieving  the  dif- 
ficulty.—Ed.] 
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Where  a  tooth  aches  from  decay,  and  the  disordered  condition 
of  the  stomach  sometimes  hastens  such  decay,  the  same  treatment 
should  be  pursued  as  advised  by  an  intelHgent  dentist  were  the 
patient  not  pregnant.  But  before  so  severe  a  remedy  as  extrac- 
tion is  resorted  to  it  should  be  certain  that  the  aching  tooth  is 
really  diseased,  and  so  diseased  that  it  cannot  be  cured. 


These  may  be  bloody,  watery,  mucous,  or  of  mixed  mucus  and 
pus.  In  regard  to  the  first,  those  which  occur  at  what  would  be  a 
monthly  period,  if  the  patient  were  not  pregnant,  and  which  are 
frequently  cited  as  illustrations  of  menstruation  during  pregnan- 
cy, very  probably  should  be  regarded  as  simply  threatening  mis- 
carriage, and  demand  the  treatment  of  that  condition. 

Waterij  discharges  coming  with  a  sudden  gush,  and  then  for  a 
while  with  slow  dribbling,  are  sometimes  noticed  in  the  latter 
months  of  pregnancy,  and  are  frequently  mistaken  for  rupture  of 
the  foetal  sac.  Their  source  is  probably  from  between  some  por- 
tion of  the  external  surface  of  the  foetal  membranes,  and  the  inter- 
nal surface  of  the  uterus. 

They  require  no  treatment,  save  rest,  for  possibly  they  may 
lead  to  premature  labor. 

The  mucous  variety  of  discharge,  usually  termed  leucorrhoea, 
or  whites,  may  be  treated,  if  profuse,  by  vaginal  injections  once  a 
day  of  carbolic  acid  soap-water,  and  once  a  day  of  a  solution  of 
borax  in  water,  three  drachms  to  the  pint ;  but  in  regard  to  all 
vaginal  injections  used  by  pregnant  women,  two  things  should  be 
remembered,  that  it  is  necessary  to  have  their  temperature  near 
that  of  the  body,  and  that  it  is  unsafe  to  use  them  with  force — they 
are  not  douches,  but  simply  gentle  washes  :  a  syphon  syringe  will 
avoid  the  latter  of  these  dangers.    (See  also.  Chapter  on  JSTursing.) 

Itching,  or  Irritation  of  the  External  Organs  of  Generation. 

This  is  often  associated  with  leucorrhoea,  especially  if  the  latter  is 
profuse,  but  may  also  exist  without  noticeable  discharges  of  any  sort. 

Treatment. — This  itching  may  generally  be  relieved  by  wash- 
ing freely  with  the  solution  of  borax  just  mentioned  above  (three 
teaspoonfuls  to  a  pint  of  water),  or  by  a  wash  of  sugar  of  lead,  of 
the  strength  of  a  draciim  to  a  pint  of  water,  or  by  flannel  cloths 
wrung  out  of  hot  water,  or  by  the  following  liniment 


Discharges  from  the  Vagina. 


Laudanum  . 
Chloroform 
Glycerin.  . 


^  ounce, 
i  ounce. 
10  ounces. 
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Sometimes  lightly  cauterizing  the  itching  surface  with  lunar 
caustic  is  very  efficient,  but  this  operation  slioulcl  only  be  done  by 
a  medical  attendant. 

Disorders  of  the  Bladder  and  Urine,  and  Uterine  Displacements. 

The  disorders  of  the  bladder  incident  to  pregnancy  are  irrita- 
bility and  incontinence,  and  retention  of  urine.  The  first  is  gen- 
erally the  result  of  neglect,  though  sometimes  the  consequence  of 
uterine  displacement,  and  rarely  it  may  be  the  cause  of  such  dis- 
placement. 

In  any  case  it  may  require  professional  aid.  It  is  well  to  fol- 
low the  rule  of  evacuating  the  bladder  every  six  or  eight  hours. 

When  there  is  irritability  of  the  bladder  independent  of  any  al- 
teration in  the  character  of  the  urine,  relief  will  often  follow  the 
use  of  the  following  : 


Incontinence  of  urine,  or  its  unconscious  escape,  is  generally 
the  result  of  pressure  by  the  uterus  on  the  bladder,  and  the  best 
relief  is  from  lying  down,  especially  with  the  hips  somewhat  ele- 
vated ;  and  when  up,  if  the  abdomen  is  pendulous  (the  uterus  fall- 
ing forward),  by  a  properly  adjusted  bandage  correct  this  displace- 
ment. 

The  two  most  serious  displacements  of  the  uterus  which  may 
complicate  pregnancy,  are,  first,  complete  prolapse  or  descent  of 
this  organ — the  uterus  coming  externally,  or,  second,  tipping  of  the 
uterus  backwards.  Each  of  these,  however,  is  so  serious,  threat- 
ening the  abrupt  arrest  of  pregnancy,  that  professional  advice 
should  be  at  once  sought. 


So  too,  any  serious  impairment  of  sight,  or  violent  pains  in  the 
head  or  stomach,  and  especially  the  association  of  them,  may  be 
the  indications  of  grave  disorder  of  the  kidneys,  and  be  the  fore- 
runner of  convulsions;  hence  these  symptoms  also  urgently  re- 
quire medical  advice. 


Abortion  is  the  discharge  of  the  product  of  conception  before 
the  expiration  of  six  months  ;  miscarriage  is  frequently  used  in 
Vol.  I.— 28 
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the  same  sense,  though  formerly  a  distinction  was  made  between 
the  two.  Respecting  the  frequency  of  its  occurrence,  the  common 
estimate  of  one  abortion  to  three  or  four  labors,  is  probably  too 
little  rather  than  too  great. 

Causes.— This  accident  is  more  likely  to  happen  in  those  who 
menstruate  profusely,  and  in  very  fat  women  who,  however,  are 
less  liable  than  others  to  become  pregnant. 

Hereditary  influence  is  sometimes  a  cause  ;  habit  is  often  one. 
Syphilis  is  a  frequent  cause,  and  so  are  such  diseases  as  measles, 
scarlet  fever,  and  especially  small-pox  ;  diarrhoea  and  dysentery 
may  cause  it,  and  so  too,  may  pneumonia  or  typhoid  fever,  but 
only  when  the  disease  is  so  serious  that  the  patient's  life  is  in 
peril.  Intermittent  fever  is  occasionally  a  cause.  Among  other 
causes  may  be  placed  violent  mental  excitement,  irritant  purga- 
tives, displacements,  inflammation  and  tumors  of  the  womb, 
violent  exercise,  great  fatigue,  falls,  blows,  severe  vomiting,  sex- 
ual indulgence,  impure  air,  abrupt  changes  of  temperature,  etc. 
Abortion  is  most  liable  to  occur  in  the  first  three  months. 

The  symptoms  of  abortion  vary  somewhat  with  the  period  of 
pregnancy.  When  in  the  first  six  weeks,  they  are  in  most  respects 
similar  to  the  suffering  that  many  women  have  at  menstruation. 
The  patient  complains  of  "feeling  badly;"  of  loss  of  appetite;  of 
irregular  chilly  sensations  and  flashes  of  heat;  she  has  backache; 
she  has  sensations  of  pain,  weight,  fulness  in  the  lower  part  of  ab- 
domen and  pelvis,  uneasiness  in  bladder  and  bowel,  and  pains  in 
the  groins.  These  symptoms  are  aggravated  by  standing  or  walk- 
ing. There  is  loss  of  appetite,  and  the  pulse  is  fuller  and  more  fre- 
quent. 

These  premonitory  symptoms  may  last  some  days,  or  be  en- 
tirely absent ;  but  in  either  case  there  is  usually  a  sudden  dis- 
charge from  the  womb  of  a  watery  fluid,  sometimes  tinged  with 
blood;  often  this  discharge  is  painless,  but,  whether  so  or  not,  pain 
soon  becomes  a  prominent  feature  ;  with  the  pain  comes  a  flow  of 
blood,  and  though  the  amount  of  blood  lost  may  not  be  great,  the 
pain  and  flow  continue  until,  with  some  clots  of  blood,  the  ovum  is 
discharged.  Often  the  suffering  is  no  greater  than  at  menstrua- 
tion, and  with  the  best  faith  in  the  world  many  a  woman  will 
assure  the  physician  that  she  has  never  been  pregnant,  when  the 
truth  is  she  has  aborted  time  and  again. 

In  the  third  month  there  are  the  same  premonitory  symptoms, 
and  the  chief  differences  in  the  progress  of  the  disorder  are  the 
much  greater  hemorrhage,  and  the  pain  being  of  an  intermittent 
character,  that  is,  occurring  at  regular  intervals  like  the  pains  of 
ordinary  labor.    When  abortion  occurs  about  this  time  there  is  a 
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greater  liability  to  a  retention  of  a  part  of  the  ovum,  and  as  a  con- 
sequence the  constantly  impending-  dangers  of  hemorrhage,  or 
poisoning  of  the  system  from  decomposition  of  clots,  etc. ,  retained 
in  the  uterus.  Hemorrhage  alone  is  very  rarely  a  cause  of  death 
in  abortion. 

Criminal  abortion  is  attended  with  peculiar  dangers — first,  from 
the  violence  frequently  used  in  its  production,  and,  second,  con- 
cealment leads  to  want  of  proper  care  ;  it  frequently  is  a  cause  of 
death,  and  human  society  should  hold  the  man  or  woman  who  is 
engaged  in  this  infamous  business,  a  murderer,  even  if  the  victim 
should  never  be  other  than  a  helpless  embryo. 

When  abortion  occurs  at  from  five  to  six  months,  its  history  is 
similar  to  that  of  labor. 

Treatment. — In  the  treatment  of  abortion,  the  first  object  should 
be  to  prevent  the  accident,  and  this  prevention  should  be  exercised 
in  anticipation  of  its  possible  occurrence.  It  is  not  necessary  to 
recapitulate  the  preventable  causes  of  abortion  previously  men- 
tioned, or  to  present  the  treatment  appropriate  to  each.  One  agent, 
however,  which  is  of  the  utmost  importance,  more  particularly  in 
habitual  abortion,  is  rest,  especially  at  the  time  when  abortion  has 
previously  occurred.  Not  only  should  this  rest  be  general  and 
include  a  recumbent  position,  but  also  physiological,  for  here,  if 
ever,  it  is  the  physician's  duty  to  peremptorily  insist  upon  absti- 
nence from  sexual  intercourse. 

When  the  positive  threatenings  of  abortion  occur,  the  patient 
should  at  once  lie  down  on  a  moderately  hard  bed  ;  have  the  head 
low  ;  be  lightly  covered,  and  use  cold  acid  drinks  ;  if  there  be  much 
pain,  and  especially  if  the  pains  are  intermitting,  they  should  be 
afrested,  if  possible,  or  at  least  relieved,  by  injection  into  the  rec- 
tum of  twenty  to  thirty  drops  of  laudanum  and  half  a  teacupful  of 
starch-water,  repeating  the  injection  once  or  oftener  at  intervals 
of  two  hours.  But  should  hemorrhage  and  pain  persist  in  spite  of 
the  treatment,  or,  at  any  rate,  if  these  are  severe,  a  physician 
should  be  sent  for.  An  effort  may  be  made  in  the  meantime  to 
check  the  flow  by  cold  applications  upon  the  abdomen,  or  astrin- 
gent injections  into  the  vagina. 

It  is  important  that  all  discharges  that  may  occur  from  the 
womb,  even  if  they  appear  to  be  nothing  but  clots,  should  be  saved 
for  inspection  by  the  physician,  so  that  he  may  know  if  and  when 
the  entire  ovum  has  passed. 

The  importance  of  rest  after  abortion  cannot  be  too  strongly 
insisted  upon.  The  patient  should  maintain  this  rest  as  faithfully 
as  if  she  had  been  delivered  of  a  living  child,  and  she  will  thereby 
run  much  less  risk  of  immediate °  danger,  and  the  greater  risk  of 
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years  of  suffering  with  various  uterine  disorders,  such  as  inflam- 
mation, displacement,  etc. 

Premature  Labor. 

Premature  labor  is  the  expulsion  of  the  foetus  at  any  time  after 
the  commencement  of  the  seventh  month  and  before  the  end  of 
the  ninth  month.  At  seven  months  the  child  is  said  to  be  viable, 
that  is,  able  to  live  outside  of  its  mother's  womb.  Occasionally 
a  child  born  at  an  earlier  date  may  live,  but  such  an  event  is  quite 
exceptional. 

There  is  a  popular  notion  that  a  child  born  at  seven  months  has 
greater  viability  than  one  born  at  eight.  Indeed,  this  irrational 
opinion  ruled  the  professional  mind  for  hundreds  of  years  from 
the  time  of  Hippocrates.  It  had  its  origin  in  a  false  theory  of 
child-birth,  the  belief  being  that  the  child  always  got  out  of  the 
womb  by  its  own  efforts  ;  and  these  efforts  it  made  at  monthly 
periods,  commencing  at  seven  months.  Now,  if  it  succeeded  in 
getting  out  at  seven  months  it  was  unusually  strong,  and  therefore 
likely  to  live  ;  but  if  it  escaped  at  eight  months  it  was  fatigued  by 
the  previous  exertion  of  seven  months,  as  well  as  that  of  eight, 
and  was  not  so  viable. 

Causes  and  Symptoms. — Premature  labor  is  produced  by  many 
of  the  causes  that  result  in  abortion,  and  therefore  these  need  not 
be  detailed.  Its  phenomena  are  similar  to  those  of  labor  at  full 
term,  and  its  management  the  same  as  that  of  such  labor. 

Molar,  or  False  Pregnancy. 

Women  sometimes,  after  having  most  of  the  ordinary  symp- 
toms of  pregnancy  up  to  the  third  or  fourth  month,  find  that  the 
abdomen  no  longer  enlarges,  and  presently  they  are  taken  with 
the  indications  of  abortion ;  then,  after  considerable  pain  and 
hemorrhage,  they  discharge  a  fleshy  mass,  often  about  the  size 
of  a  hen's  egg.  Upon  examining  the  interior  of  this,  a  small  cavity 
is  found,  lined  with  a  smooth  membrane  ;  the  cavity  frequently 
containing  either  a  small  embryo,  or  else  a  vestige  of  the  navel 
cord.  This  is  sometimes  called  a  false  pregnancy,  but  originally 
it  was  a  true  one,  and  the  mass  discharged  is  simply  a  blighted 
ovum,  and  is  called  a  fleshy  mole. 

Again,  a  woman  has  all  the  ordinary  symptoms  of  pregnancy 
up  to  four  or  five  months,  but  no  foetal  movements  are  discovered 
— no  foetal  heart-sounds  heard.  But  the  abdomen  enlarges  with 
great  rapidity,  and  its  development  is  much  more  than  it  should  be 
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at  the  corresponding  period  of  true  pregnancy.  Then  comes  a 
gush  of  bloody  serum,  possibly  a  severe  hemorrhage,  and  in  the 
fluid  are  little  clusters  of  bladder-like  bodies,  almost  like  bunches 
of  white  currants  or  grapes.  This  is  known  as  the  hydatidiform, 
or  vesicular  mole. 

The  former  is  much  the  more  frequent  variety  of  molar  preg- 
nancy ;  and  it,  unlike  the  latter,  is  comparatively  free  from  danger. 

Flooding. 

Copious  Hemorrhage  or  Flooding,  as  it  is  expressively  termed, 
may  occur  from  rupture  of  an  enlarged  vein  in  the  external  organs 
of  generation,  or  from  detachment  of  the  placenta. 

In  the  former  case,  well-directed  and  firm  pressure  will  arrest 
the  flow.  In  either  case  the  patient  should  be  in  a  horizontal  posi- 
tion, with  the  head  low,  and,  if  very  weak,  stimulants  with  twenty 
or  thirty  drops  of  laudanum  may  be  advisable,  though  sometimes 
the  faintness  may,  for  the  time,  stop  the  flow.  A  physician  should 
at  once  be  sent  for. 

Death  of  the  Foetus. 

The  causes  of  this  have  been  mentioned  among  those  of  abortion. 
Its  evidences,  though  not  absolutely  conclusive,  are  cessation  of 
motion  ;  inability  to  hear  the  sounds  of  the  foetal  heart  (they  hav- 
ing previously  been  heard) ;  the  abdomen  ceases  to  enlarge,  and 
the  breasts,  before  tense  and  full,  become  smaller  and  flaccid  ;  the 
patient's  health  may  suffer,  and  she  may  complain  of  irregular 
chills,  and  loss  of  appetite.  Generally  in  eight  or  ten  days  after 
its  death,  the  foetus  is  expelled,  though  sometimes  the  expulsion 
is  delayed  until  the  completion  of  the  nine  months. 

Twins. 

Double  or  tunn  pregnancy  occurs  once  to  seventy  or  eighty  sin- 
gle pregnancies.  Hereditary  influence  either  on  the  part  of  the 
mother  or  of  the  father  seems  to  be  an  occasional  cause. 

Can  a  pregnant  woman  know  in  advance  that  she  will  give  birth 
to  two  children  ?  If,  having  previously  borne  children,  she  flnds 
herself  much  larger  than  at  the  same  time  in  former  pregnancies, 
if  the  enlargement  be  not  uniform,  but  divided  in  the  middle  line 
of  the  abdomen  by  a  depression,  presenting  a  little  the  appear- 
ance of  a  pair  of  well-filled  old-fashioned  saddle-bags,  and  appar- 
ently different  and  distinct  motions  are  felt  in  these  two  halves  of 
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the  abdomen,  there  is  a  strong  probability  she  is  pregnant  with 
twins.  The  unusually  great  distention  of  the  abdomen  in  the  latter 
part  of  pregnancy  causes  greater  difficulty  in  breathing  and  in 
moving;  so  too,  swelling  of  the  lower  extremities  will  be  more; 
often,  too,  the  upper  limbs  are  also  swollen,  and  the  face  more  or 
less  bloated. 

In  nearly  two-thirds  of  the  cases  of  twin  pregnancies,  the  chil- 
dren are  of  the  same  sex,  and  their  sex  a  little  oftener  male  than 
female.  , 


Figure  213. — Position  ordinarily  assumed  by  the  fcetuses  in  twin  pregnancy.  The  membranes 
enclosing  them  are  represented  as  having  been  cut  away,  but  it  will  be  seen  by  tracing  out  the 
outlines  of  the  partition  between  them,  that  each  fcetus  is  contained  in  a  separate  amniotic  sac. 
Although  the  navel  cords  are  represented,  the  after-births  are  not  shown. 

In  consequence  of  the  great  distention  of  the  womb,  when  labor 
sets  in  the  first  stage  is  apt  to  be  protracted,  the  pains  not  so  strong, 
and  separated  by  longer  intervals.  When  this  stage  is  completed 
and  the  bag  of  waters  ruptured,  the  uterine  contractions  become 
vigorous,  and  the  second  stage  is  frequently  terminated  in  less  than 
the  usual  time.    In  more  than  one-third  of  twin-labors  each  child 
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descends  with  the  head  first ;  next  in  frequency,  we  find  the  first 
child  presenting  the  head,  and  the  second  the  breech.  Generally 
the  second  child  is  born  within  fifteen  or  twenty  minutes  after  the 
first.  Nevertheless,  in  some  cases,  an  interval  of  a  few  hours  may 
separate  the  births,  and  an  instance  is  recorded  where  this  inter- 
val was  prolonged  to  ten  days. 

Hemorrhage  is  a  little  more  liable  to  occur  after  delivery  of 
twins,  and  therefore  all  proper  precautions  should  be  taken  to  pre- 
vent this  accident ;  such  as  having  the  head  low,  securing  perfect 
contraction  of  the  womb  by  compression  with  the  hand,  by  a  suit- 
ably applied  bandage,  and,  if  necessary,  by  ergot. 

Protuberant  Abdomen,  or  Large  Belly. 

The  abdominal  walls  after  their  great  stretching  in  single,  still 
more  in  twin  pregnancy,  may  be  slow  in  returning  to  their  ordi- 
nary size,  but  remain  flabby,  relaxed  and  projecting.  In  ancient 
times  when  a  woman  knew  herself  pregnant  she  went  to  the  tem- 
ple of  Diana,  depositing  her  girdle  there,  and  assumed  looser  gar- 
ments adapted  to  her  condition.  It  is  hardly  probable  that  the 
women  of  to-day  will  entirely  lay  aside  their  corsets  during  preg- 
nancy, or  that  they  will  hesitate  to  resume  them  upon  leaving  the 


FiGTJEE  214. — Abdominal  bandage  with  elastic  bands. 


lying-in  room.  A  properly  made  corset  furnishes  excellent  support 
for  the  breasts  ;  but  if  it  be  laced  at  all  tightly,  injurious  compres- 
sion of  the  chest,  and  consequent  encroachment  upon  the  cavity 
of  the  abdomen  result.  Of  course  such  encroachment  causes  the 
abdomen  to  project  more,  and  she  finds  herself  presenting  that 
appearance  sometimes  described  as  pot-bellied.  To  remedy  this 
condition — at  once  a  discomfort  and  a  deformity — avoid  tight 
lacing,  sponge  the  abdomen  daily  with  cool  salt  water,  rubbing  it 
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thoroughly  and  until  quite  dry,  do  not  let  either  the  bladder  or 
the  bowels  become  distended  by  accumulations  in  them,  and  wear 
a  suitable  bandage. 

Sterility. 

The  chief  purpose  of  marriage,  both  as  a  civil  and  religious 
institution,  is  the  continuance  of  the  race.  When,  too,  this  design 
fails  of  accomplishment,  husband  and  wife  do  not  attain  that  perfect 
development  of  character  belonging  to  complete  manhood  and 
womanhood.  Not  merely  in  the  affections  which  children  evoke 
from  parents,  but  even  in  the  industry,  the  cares  and  sacrifices 
required  in  their  behalf  from  those  parents,  will  be  powerful  ele- 
ments of  moral  culture  and  stimulus  to  the  pursuit  of  virtue,  and 
also  strong  home-ties,  and  one  of  the  best  securities  of  social  order. 
A  childless  home  is  often  a  sad  home,  and  the  husband  and  wife 
who  have  no  offspring  to  care  for  them  in  sickness,  to  close  their 
eyes  in  death,  to  inherit  their  name  and  labor,  and  cherish  their 
memory,  are  generally  worthy  of  all  pity. 

In  the  old  Greek  mythology,  only  Minerva  was  represented 
without  breasts,  and  from  the  earliest  history  of  the  race  we  learn 
that  barrenness  was  one  of  woman's  severest  reproaches.  The 
subject  of  sterility,  therefore,  is  one  of  great  importance.  By 
this  term  is  meant  incapacity  for  reproduction.  When  the  first 
act  in  the  series  resulting  in  the  production  of  a  new  being-:-this 
act  being  sexual  intercourse — cannot  be  performed,  the  party  labor- 
ing under  such  disability  is  said  to  be  impotent.  This  impotence 
may  belong  to  male  or  female,  and,  of  course,  sterility  is,  in  either 
case,  the  necessary  result. 

Furthermore,  the  sexual  act  may  be  accomplished  with  great 
facility,  and  still  impregnation  not  occur.  Here  again  the  fault 
or  defect  may  belong  to  man  or  to  woman.  Popular  belief  is 
frequently  in  error  in  attributing  a  childless  marriage  to  some 
disability  on  the  part  of  the  wife.  It  would  be  well  in  all  cases 
where  some  obvious  cause  of  this  sterility  cannot  be  readily  as- 
certained as  existing  in  the  female,  for  the  husband  to  undergo  a 
careful  examination  by  a  physician. 

One  other  matter  deserves  allusion  in  connection  with  the  sub- 
ject of  sterility. 

It  sometimes  happens  that  a  newly-married  couple,  either  be- 
cause they  think  themselves  too  poor  to  have  a  family,  or  because 
they  will  not  permit  the  pleasures  and  gayeties  of  social  life  to  be 
interfered  with,  deliberately  resolve  they  will  have  no  children 
for  the  time  being,  and  make  use  of  means  to  prevent  the  legiti- 
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mate  result  of  sexual  intercourse.  Or  worse  still,  conception 
having  occurred,  still  other  means  are  resorted  to  for  the  procur- 
ing of  abortion.  This  course  is  full  of  dangers,  not  less  to  the 
physical  than  to  the  moral  nature,  and  those  who  even  think  of 
pursuing  it  ought  to  be  earnestly  warned.  So  too,  it  sometimes 
happens  that  by  and  by  they  weary  of  their  childless  home, 
and  are  anxious  for  offspring.  Not  always  then  can  this  desire 
be  gratified.  In  consequence  of  the  injury  done  in  past  times, 
impregnation  fails,  or  pregnancy  is  not  completed  :  there  is  then 
no  place  for  repentance,  though  sought  diligently  with  tears. 

Further  remarks  will  be  limited  to  sterility  in  woman.  As 
causes  of  female  impotence  may  be  mentioned  :  certain  tumors  or 
unnatural  enlargements  of  one  or  more  of  the  external  organs  of 
generation,  adhesion  from  side  to  side  of  these  organs,  an  imper- 
forate hymen,  preternatural  smallness,  or  entire  absence  of  the 
vagina. 

None  of  these  things,  however,  may  prevent  perfect  sexual  con- 
gress, and  yet  sterility  may  exist.  Recurring  to  the  subject  of  con- 
ception, it  will  be  remembered  that-  the  ovule  and  spermatozoon, 
germ-cell,  and  sperm-cell,  must  meet  together,  must  unite  to  form  a 
new  being.  But  if  the  ovaries  be  absent,  or  if  there  be  certain  dis- 
eases of  them,  there  will  be  no  ovule.  So  too,  if  the  uterus  be  absent, 
or  its  mouth  closed,  of  course  the  union  referred  to  a  moment  ago 
cannot  be  effected.  There  may  be  obstruction  or  malformation,  or 
displacement  of  the  Fallopian  tube  or  oviduct,  likewise  preventing 
this  union.  These  causes,  however,  are  among  the  rarest  of  steril- 
ity. Much  oftener  this  results  from  some  displacement  of  the 
womb,  or  contraction  or  distortion  of  its  canal;  or  else  a  copious 
leucorrhoea,  a  uterine  catarrh  washes  the  spermatozoa  away,  or  is 
so  poisonous  to  them  that  they  cease  all  movements,  and  perish  in 
a  few  minutes  after  coming  in  contact  with  it. 

The  lining  membrane  of  the  womb  may  be  so  diseased  that  it 
cannot  furnish  a  suitable  nest  for  the  impregnated  ovum.  From 
ulceration,  or  inflammation  of  the  womb  this  organ  may  be  in  such 
an  irritable  condition,  that  while  impregnation  may  occur,  an 
early  and  unrecognized  abortion  renders  the  woman  sterile. 

It  may  be  said  in  general  that  both  women  who  are  very  fat, 
and  also  those  who  menstruate  quite  profusely,  are  not  apt  to  con- 
ceive ;  or,  having  conceived,  are  especially  liable  to  miscarry. 

Treatment. — The  more  frequent  causes  of  sterility  on  the  part 
of  the  female  are  generally  remediable.  Bring  those  organs  into 
a  healthy  condition  and  normal  position,  and  the  difficulty  so  far 
as  she  is  concerned  will  be  removed.  The  menorrhagia  or  the  leu- 
corrhoea must  be  cured,  the  displacement  corrected,  the  contrac- 
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tion  or  the  distortion  of  the  canal  of  the  uterus  relieved,  and  the 
inflammation  and  ulceration  appropriately  treated.  From  what 
was  said  in  a  previous  part  of  this  contribution,  it  will  be  borne 
in  mind  that  intercourse  occurring  just  prior  to  menstruation,  or 
within  a  few  days  after,  is  more  likely  to  be  fruitful  than  at  other 
times.  So  too,  a  caution  may  be  given  as  to  too  frequent  indul- 
gence. Such  indulgence  enfeebles  the  male,  and  tends  to  induce 
on  the  part  of  the  organs  of  the  female,  especially  the  uterus  and 
ovaries,  an  irritable,  exhausted  condition  quite  unfavorable  to 
the  pi'oper  propagation  of  the  species.  One  of  the  most  distin- 
guished of  British  surgeons,  the  late  Mr.  Acton,  laid  down  as  a 
rule,  that  once  in  a  week  or  ten  days  is  as  often  as  strong,  healthy 
men  should  indulge. 

The  invigoration  of  mountain  air,  or  of  sea-bathing  will  some- 
times be  beneficial  to  a  woman  in  whom  debility  seems  to  be  one 
of  the  causes  of  the  sterility  ;  indeed,  any  absence  from  home  in 
pleasant  visiting,  especially  by  securing  entire  rest  for  her  sexual 
organs,  will  be  beneficial.  So  too,  the  administration  of  iron  for 
six  or  eight  weeks  at  least,  is  sometimes  of  great  benefit  in  such 
cases. 

Note. — Hemorrhoids  or  piles  may  occur  in  pregnancy  when  there  is  neither  diar- 
rhoea nor  constipation,  simply  pressure  of  the  enlarged  uterus  on  the  blood-vessels,  inter- 
fering with  the  return  of  blood,  being  the  cause.  Under  such  circumstances  small  doses 
of  Fowler's  solution  (solution  of  arseniate  of  potassium)  and  tincture  of  nux  vomica— say 
three  drops  of  each,  taken  in  water  thrice  daily— will  be  sufficient. 

In  hemorrhoids  occurring  after  labor  a  teaspoonful  of  the  flowers  of  sulphur,  taken 
in  a  teaspoonful  of  syrup,  will  be  the  best  thing  to  loosen  the  bowels. 

Three  grains  of  thymol  in  three  ounces  of  Cologne-water,  to  be  sprinkled  from  time 
to  time  on  the  napkins  of  a  lying-in  woman,  will  be  most  useful  in  removing  the  un- 
pleasant odor  of  the  discharge  which  takes  place  after  labor. 
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THE  CARE  OF  INFANTS  IN  HEALTH, 


There  should  be  few  topics  of  greater  interest  and  importance 
to  a  mother  than  what  relates  to  the  tender,  but,  at  the  same  time, 
proper  and  judicious  nursing,  feeding  and  general  management 
of  her  infant.  I  regret  to  say,  however,  that  this  matter  is  much 
ignored  by  those  who  should  be  best  acquainted  with  it.  Many 
reasons  may  be  assigned  for  this  unwelcome  fact.  First,  it  may 
be  said  that  people  do  not  appreciate  its  importance,  or  they  believe 
there  is  little  to  be  learned,  and  that  what  they  already  know  is 
quite  sufficient.  Again,  this  ignorance  may  be  explained  by  luke- 
warmness  or  neglect.  For,  surely,  no  one  will  affirm  that  oppor- 
tunities are  not  afforded  to  a  careful  and  dutiful  mother  to  acquire 
the  necessary  knowledge.  Many  excellent  books  have  l^een  writ- 
ten on  this  subject,  both  popular  and  scientific  ;  and  if  they  were 
read  with  care  and  their  instructions  applied  under  suitable  cir- 
cumstances, we  should  doubtless  encounter  fewer  ailments  of  in- 
fancy, and  ruddier  and  more  vigorous  offspring. 


General  Hygiene  of  Infants. 

Clothing. — An  infant's  dress  should  be  soft,  warm,  and  suffi- 
ciently loose  to  permit  free  movements  of  the  limbs.  Any  method 
of  dress  which  prevents,  in  a  certain  measure,  the  easy  perform- 
ance of  all  natural  functions  is,  by  so  much,  imperfect  and  injuri- 
ous ;  yet  how  frequently  do  we  see  an  infant's  dress  so  tight 
around  the  waist  that  the  functions  of  breathing,  digestion,  and 
circulation  are  all  tramelled.  Moreover,  the  danger  thus  occa- 
sioned of  protrusion  of  the  bowel  in  some  region,  or  of  collapse  of 
portions  of  lung,  is  by  no  means  slight,  as  the  experience  of  every 
physician  affirms.  Safety-pins  are  the  only  ones  which  should 
ever  be  employed  in  attaching  a  baby's  clothes.  Other  pins  are 
far  too  dangerous  to  be  used,  as  a  rule,  by  nurses.    The  old  habit 
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of  hardening  infants  by  means  of  insufficient  clothing  is  fortu- 
nately fast  disappearing.  Still  I  do  not  consider  it  out  of  place  to 
affirm  here  that  bare  necks,  arms  and  legs,  ought  never  to  be 
seen. 

In  France  the  clothing  of  an  infant  consists  of  a  night-gown 
of  cotton  next  the  skin ;  over  this  a  flannel  undershirt,  and  over 
this  again  a  chemisette  of  fine  linen,  open  and  fastened  at  the  back. 
Then  there  are  the  swaddling-clothes,  consisting,  as  it  were,  of  a 
series  of  small  sheets  :  one  of  linen,  a  second  of  wool  and  a  third 
of  cotton.  These  go  completely  around  the  feet  and  lower  limbs 
of  the  infant,  reach  upward  as  far  as  the  arm-pits,  leaving  the 
arms  free,  and  are  attached  firmly  behind  by  means  of  safety 
pins.  American  and  English  people  clothe  their  infants  with  a  num- 
ber of  long  dresses  of  different  material,  and  the  consecrated  dia- 
per is  still  in  vogue.  Each  method  has  its  advantages  :  the  French 
in  that  the  child  is  kept  warm  and  its  legs  straightened  out  as  they 
should  be,  if  proper  attention  be  paid  to  perfection  of  form ;  that 
of  the  English  is  preferable  in  that  it  allows  the  infant  to  move 
its  legs  freely  and  so  promotes  its  muscular  activity  and  general 
nutrition.  With  both  fashions  of  dress  for  infants  there  is  about 
the  same  amount  of  inconvenience  attendant  upon  the  change  of 
soiled  lower  garments. 

It  is  always  a  hazardous  experiment,  even  in  very  mild  weather, 
to  allow  infants  to  go  about  the  house  partially  uncovered.  In 
wintry  weather,  such  as  we  have  in  our  northern  climate,  it  is 
the  veriest  foolhardiness.  Why  is  it,  may  I  ask,  that  just  so  soon 
as  years  of  reason  are  reached  this  custom  is  abandoned,  and, 
while  a  child  is  unable  to  express  its  feelings  of  discomfort,  it 
is,  at  times,  persisted  in  ?  There  can  be  no  reason  except  that 
people  are  unreflecting,  and  occasionally  follow  fashion  to  the 
detriment  of  their  children's  health.  I  am  fully  persuaded  that 
one-half  the  attacks  of  cold  with  hoarseness,  and  of  spasmodic 
croup,  which  so  often  alarm  fond  mothers,  is  due  solely  to  a  bad 
hygiene,  and  particularly  to  exposure  to  cold  without  proper  cov- 
ering. 

During  the  late  autumn,  the  winter  and  early  spring  months, 
infants  should  wear  a  woollen  under- garment  over  the  chest  and 
abdomen.  During  the  first  weeks  a  thin  cambric  jacket  should 
cover  the  chest  next  the  skin,  and  over  this  a  wide  flannel  band 
reaching  from  near  the  arm-pits  to  the  hips.  In  cold  weather  and 
for  children  from  six  weeks  to  one  year  of  age,  a  knit  jacket  should 
be  worn  in  direct  contact  with  the  chest,  and  the  flannel  band 
over  this,  as  previously  over  the  cambric.  After  a  child  is  one  year 
old,  it  should  wear  a  merino  shirt  of  suitable  thickness,  with  long 
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sleeves  and  high  in  the  neck.  The  flannel  band  is  to  be  worn 
around  the  abdomen  during  the  first  six  months,  and  should  not  be 
taken  off  entirely  in  very  warm  weather ;  but  its  thickness  may  be 
diminished,  and  it  ought  to  pass  but  once  around  the  body  at  this 
season.  After  the  flannel  band  is  given  up,  the  flannel  petticoat 
worn  by  most  infants  is  all  that  is  required,  in  this  way,  over  the 
lower  portion  of  the  trunk  and  the  inferior  extremities.  Even  in 
very  warm  weather  an  undershirt  of  material  which  easily  absorbs 
perspiration  and  yet  is  not  cold  to  the  skin  (as  linen,  muslin,  and 
cambric  become  when  wet  with  moisture)  must  continue  to  be 
worn.  To  do  otherwise  than  this  is  not  to  promote  bodily  vigor, 
but  to  combat  it  effectually.  Of  course  the  degree  of  heaviness  or 
lightness  of  the  woollen,  merino,  or  gauze  undershirt  must  vary 
with  the  temperature,  and  it  must  ever  be  appreciated  that  any 
clothing,  or  material  next  the  skin,  which  keeps  the  child  constantly 
wet  with  perspiration — in  other  words,  too  warm — is  just  as  bad,  if 
not  worse,  than  to  give  an  infant  insufficient  clothing. 

When  infants  are  but  a  few  months  old  their  legs  are  sufficiently 
protected  by  the  ordinary  flannel  petticoat  and  the  skirts  of  differ- 
ent material  which  compose  their  dress.  When  they  put  on  short 
dresses  it  is  proper  to  give  them  stockings  reaching  above  the 
knees.  Worsted  knit  socks  are  sufficient  until  the  baby  puts  on 
short  dresses,  when  thin  leather  shoes,  amply  large,  should  be 
worn  until  such  time  as  the  child  is  old  enough  to  walk  in  the 
street.  At  that  period  really  thick-soled  shoes  should  be  worn,  and 
the  feet  are  thus  kept  warm  and  dry.  Colds  may  be  rendered  less 
frequent  in  young  children  by  having  some  slight  protection  over 
their  ears  whenever  they  go  into  the  open  air  during  the  winter 
months.  One  other  point  is  worthy  of  consideration,  viz.  :  cold 
is  taken  just  as  easily  by  the  rapid  passage  from  a  very  cold  or 
damp  atmosphere  to  one  where  the  temperature  is  excessively  dry 
or  elevated,  as  by  the  sudden  change  from  the  latter  conditions  to 
those  first  mentioned.  We  should  be  careful,  therefore,  to  counsel 
nurses  : 

1.  Not  to  keep  the  nursery  at  too  high  a  temperature,  and  al- 
ways to  have  a  basin,  pitcher,  or  bucketful  of  fresh,  pure  water, 
with  the  surface  exposed  to  the  air  contained  in  the  room. 

2.  Not  to  allow  children  to  approach  a  fireplace  or  register  im- 
mediately upon  entering  or  leaving  the  house. 

3.  Not  to  keep  extra  wraps  on  their  little  charges,  when  at  home, 
a  moment  longer  than  is  absolutely  essential. 

The  temperature  of  the  nursery  until  an  infant  is  nine  months 
to  one  year  old,  should  be  68°  Fahr.  during  the  day.  During  the 
night  the  temperature  may  be  permitted  to  fall  to  65°-62°  Fahr. 
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When  a  vigorous  child  is  able  to  run  about,  6G°  Fahr.  is  a  suitable 
temperature  during  the  day.  The  head  of  an  infant  should  remain 
uncovered  when  it  is  in  the  house,  unless  it  be  carried  from  one 
room  to  another  during  the  night ;  at  these  times  some  light 
woollen  material  should  be  thrown  over  its  head  and  around  its 
body.  Nursing  infants  often  take  cold  in  being  transported  to  their 
mothers  at  night  without  this  precaution  has  been  taken.  Even 
in  the  open  air  the  head-covering  should  never  be  too  warm,  as  it 
makes  the  child  subject  to  colds  in  the  head.  The  habit  of  sur- 
rounding infants'  necks  with  mufflers  of  any  description  is  always 
hurtful,  and  makes  them  liable  to  have  sore  throat  or  croup  from 
slight  exposure  to  changes  of  temperature.  After  attending  to 
the  above  rules  in  regard  to  the  clothing  of  small  children,  one 
may  safely  permit  fashion  to  dictate  at  will. 

Baths. — In  regard  to  baths  opinions  differ.  Some  persons  believe 
they  should  be  given  daily  to  an  infant,  others  think  that  twice 
a  week  is  often  enough.  I  can  see  no  reason  for  not  washing  a 
child  in  a  tub  every  morning.  Of  course  it  should  stay  in  the  bath 
but  a  few  moments — in  fact,  only  the  time  necessary  to  cleanse  it 
thoroughly.  At  first  the  head  and  neck  should  be  washed  and  oc- 
casionally soaped  ;  then  the  arms,  trunk,  and  lower  extremities. 
The  mouth  should  also  be  washed  with  a  little  clean  water.  During 
the  first  day  or  two  the  temperature  of  the  bath  must  be  about 
blood-heat  (98°  Fahr.)  ;  after  that  it  maybe  lowered  gradually,  and 
when  a  child  is  twelve  to  eighteen  months  old  it  ought  t6  have  a 
bath  of  a  few  moments'  duration  each  morning,  and  of  a  tempera- 
ture ranging  between  GO"  and  70°  Fahr.  At  a  later  period  still, 
say  two  to  three  years,  the  daily  baths  may  be  even  some  degrees 
colder.  Bathing  in  water  of  low  temperature  is,  in  my  estimation, 
the  best  preventive  against  the  recurrence  of  colds.  It  renders  ac- 
tive the  functions  of  the  skin,  makes  the  child  healthful  and  vig- 
orous, and  thus  lessens  the  likelihood  of  localized  congestion  of 
mucous  membranes. 

Mothers,  nurses,  and  even  some  of  my  professional  brethren, 
are  too  much  disposed  to  underrate  the  value,  or  be  fearful  of 
cold  bathing.  They  recognize  how  useful  this  is  whenever  adults 
are  concerned,  but  they  do  not  believe  this  to  be  true  of  children, 
or.  if  they  acknowledge  that  cold  baths  might  prove  beneficial, 
they  dread  to  transform  their  knowledge  into  practice.  They  seem 
to  consider  that  a  small  child  is  not  sufficiently  strong  ;  that  its 
vital  forces  are  not  energetic  enough  to  be  able  to  resist  such  a 
heroic  method  of  treatment.  They  tremble  for  the  safety  of  their 
nurslings  or  children  of  a  more  advanced  age,  and  cannot  bear  to 
carry  out  this  rational  therapeutic  system   And  yet  is  it  not  mani- 
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fest  in  our  ever-varying  climate,  that,  in  spite  of  every  pi'ecaution 
being  exercised  whicli  is  dictated  by  maternal  solicitude,  children 
must,  of  necessity,  be  more  or  less  frequently  exposed  to  all  the 
evils  that  result  from  draughts,  or  from  cold,  or  excessive  humid- 
ity in  the  atmosphere? 

Our  object,  then,  should  be  to  protect  them  efficiently  from  the 
adverse  effects  of  our  own  trying  climate.  Now,  hot,  or  even 
tepid  bathing,  is,  I  believe,  one  of  the  main  causes  of  recurring 
congestion  of  the  throat  and  bronchial  tubes.  And  I  may  ask,  can 
it  be  otherwise  ?  Take  a  child  of  relatively  feeble  and  lymphatic 
constitution,  and  subject  it  to  bad  hygienic  influences,  viz. :  sur- 
round it  with  an  insufficient  or  vitiated  supply  of  air,  give  it  im- 
proper food,  or  cover  it  with  badly  adapted  clothing,  and  will  you 
not  find  that  it  gradually  becomes  more  markedly  strumous  and 
sickly  ?  Warm  bathing  is  to  be  ranked  in  the  same  category.  It 
is  enervating,  and  takes  away  from  bodily  vigor.  The  skin,  it  is 
true,  is  actively  congested  during  the  period  of  the  bath,  and  its 
capillary  circulation  is  greatly  augmented ;  but  just  so  soon  as  cold 
air  strikes  upon  its  surface,  either  directly  or  through  the  habitual 
weai'ing  apparel,  the  blood-supply  is  driven  with  increased  force 
(owing  to  the  rapid  contraction  of  the  small  vessels  of  the  skin) 
toward  the  internal  organs  and  mucous  linings,  which,  in  their 
turn,  become  congested  and  remain  so  more  or  less  constantly, 
unless  by  a  superabundance  of  clothing  the  baby  is  kept  in  an  un- 
natural state  of  heat. 

If  the  temperature  of  the  water  used  in  bathing  is  as  low,  or 
lower  than  that  of  the  surrounding  atmosphere,  what  a  different 
physiological  condition  takes  place  !  A  temporary  shock  follows 
immersion  or  the  use  of  the  sponge  filled  with  water,  after  which 
there  is  a  short  period  when  the  surface  temperature  of  the  body 
is  lowered,  and  then  a  natural  warmth  or  glow  takes  place,  the 
skin  is  reddened,  its  capillary  circulation  is  heightened,  and  not 
merely  in  a  temporary  manner,  but  shortly  becomes  so  perma- 
nently, the  interior  organs  are  relieved  of  an  overload  of  blood,  and 
their  several  functions  are  rendered  more  active. 

In  the  event  of  the  natural  warmth  (which  almost  invariably 
follows  the  rapid  use  of  cold  water  for  bathing  purposes)  not  mani- 
festing itself,  we  ought  to  have  recourse  to  friction  ;  and  rubbing, 
gently  at  first,  and  soon  with  a  firmer  pressure,  the  entire  trunk 
and  limbs,  will  greatly  stimulate  the  action  of  the  skin.  The  rub- 
bing should  always  proceed  from  the  extremities  toward  the 
heart,  or  in  the  direction  of  the  venous  blood-flow.  The  use  of 
some  fatty  or  oily  substance,  of  bland,  unirritating  nature,  is  an 
excellent  aid  in  carrying  out  the  above  treatment,  and  is  especi- 
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ally  of  service  where  the  skin  is  dry,  has  a  slightly  scaly  appear- 
ance, and  so  gives  evidence  of  imperfect  nutrition  or  lack  of 
healthy  power. 

In  the  bath  soap  should  be  used  moderately  and  when  required. 
I  do  not  believe  it  is  necessary  to  soap  any  portion  of  the  body 
every  day.    The  proper  selection  of  this  article  is  of  importance.* 

A  baby's  head  should  always  be  washed  each  day,  and  thus 
kept  perfectly  clean.  If  there  be  any  formation  of  "  yellow  crust " 
on  the  scalp,  it  must  not  be  allowed  to  remain.  By  greasing  the 
parts  so  covered,  at  bed-time,  and  washing  them  the  following 
morning,  they  may  be  thoroughly  cleansed  in  a  few  days.  The 
use  of  a  soft  hair-brush  is  also  frequently  advisable.  There  is  no 
possible  danger  to  the  child's  health  from  the  removal  of  these 
crusts  in  the  way  described.  If  allowed  to  remain,  as  some  igno- 
rant people  consider  to  be  best,  thoy  cause  discomfort,  constant 
itching,  and  lead,  occasionally,  through  scratching  by  the  infant, 
to  the  formation  of  matter  (pus). 

Immediately  after  a  child  is  taken  from  its  bath,  it  should  be 
quickly  and  thoroughly  dried  and  powdered  in  all  those  regions 
where  the  skin  is  soft  and  lies  in  folds.  Redness  and  rawness  are 
thus  effectually  prevented. 

Of  course,  the  above  rules  in  regard  to  bathing  must  be  some- 
what modified  in  accordance  with  the  natural  vigor  of  the  child. 
If  the  infant  is  weak  and  feeble,  I  would  7iot  counsel  baths  of  such 
low  temperature  as  is  described,  for  the  shock  upon  entering  the 
bath  might  possibly  be  too  great,  and  the  reaction  of  the  body-sur- 
face upon  leaving  it  might  only  be  established  with  great  diffi- 
culty, or  not  at  all.  In  this  matter,  as  in  many  others  pertaining 
to  individual  hygiene,  a  certain  latitude  should  remain  with  the 
intelligent  mother  or  nurse,  and  she  should  endeavor  to  adapt,  so 
far  as  may  be,  certain  well-established  general  principles  of  con- 
duct to  varying  conditions  of  body. 

Sleep. — When  a  healthy  infant  is  first  born,  and  during  some 
weeks  afterward,  it  sleeps  nearly  the  whole  time,  except  when 
it  is  nursing.  Little  by  little  it  sleeps  less,  and  when  several 
months  old,  it  takes  a  morning  and  afternoon  nap  and  sleeps 
throughout  the  night,  waking  twice  or  three  times  to  nurse  or  be 
changed.  If,  from  the  time  of  birth,  a  baby  receive  from  its  nurse 
good  habits  in  regard  to  sleep,  it  will  usually  make  all  the  differ- 
ence between  relative  comfort  and  ease  to  the  nurse,  or  absolute 
discomfort  and  unceasing  annoyance  night  and  day. 

An  infant  ought  to  be  put  in  its  cradle  and  allowed  to  fall  asleep 


*  See  further  on  this  subject  in  the  chapter  on  the  Skin  and  Hair. 
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in  the  very  beginning  of  its  existence,  without  being  rocked  on  the 
knees  or  in  the  cradle,  or  sung  to,  or  patted,  or  carried  about  the 
room  in  the  nurse's  arms.  It  is  an  easy  matter  to  give  an  infant 
proper  habits  at  first,  but  if  they  be  ignored  and  neglected  during 
a  few  days,  it  will  then  be  most  difficult  to  change  those  which 
are  acquired.  When  a  baby  is  put  into  its  cradle  at  first,  it  will 
sometimes  cry  for  a  while  and  then  fall  asleep.  If,  however,  the 
nurse  is  sure  that  the  baby  is  not  suffering  and  is  in  need  of  noth- 
ing, she  has  but  to  resist  her  desire  to  take  it  from  its  cradle  and 
lull  it  to  sleep  again,  and,  after  very  few  repetitions  of  this  same 
course,  there  will  be  no  further  trouble  about  the  infant's  sleep. 

Regularity  in  the  hours  of  sleep  as  the  child  increases  in  age  is 
important.  The  daily  nap  should  be  at  a  time  when  it  does  not 
interfere  with  the  child's  promenade.  This  is  especially  to  be  at- 
tended to  during  the  winter  months  when  the  child  can  go  out, 
even  in  good  weather,  only  between  a  very  limited  number  of 
hours.  When  an  infant  is  one  year  old,  it  should  sleep  from  six 
o'clock  in  the  afternoon  till  the  next  morning  without  waking 
more  than  once  or  twice.  Attention  should  be  directed  to  the  cov- 
ering and  surroundings.  Do  not  heap  up  the  bed-clothes  and  op- 
press the  infant  by  too  great  a  weight  of  coverlets.  If  this  be  done 
the  child  is  apt  to  perspire  profusely,  lose  its  strength,  and  catch 
cold  so  soon  as  it  is  taken  out  of  its  cradle. 

Another  bad  custom  is  to  surround  the  baby's  head,  during  the 
first  few  months,  with  closely  drawn  bed-curtains,  so  as  to  shield  it 
from  draughts  of  cold  air,  and  to  draw  up  the  bed-clothes  over  its 
mouth,  so  that  the  real  wonder  is  how  it  gets  any  air  to  breathe  at 
all.  There  is  no  reason  in  this  custom.  In  a  large  and  properly 
ventilated  room,  an  infant  may  and  should  breathe  in  the  air 
freely  and  without  stint,  and  the  fear  of  draughts  under  these  cir- 
cumstances is  merely  imaginary.  A  curtain  or  screen,  however, 
which  prevents  too  intense  light  from  falling  directly  upon  the 
eyes  of  a  newly-born  infant,  is  useful  and  will  prevent  the  occur- 
rence of  many  cases  of  inflammation  of  the  eyelids.  Generally 
speaking,  the  cradle  may  be  placed  in  such  a  position  in  the  room 
that  no  curtain  or  screen  around  the  head  of  the  bed  is  found  to  be 
necessary. 

The  air  of  the  room  in  which  the  infant  sleeps  should  be  as 
pure  as  possible,  and  it  is  particularly  injurious  to  an  infant  to 
sleep  in  public  halls  or  churches,  where  a  large  number  of  people 
are  congregated. 

The  sides  of  the  infant's  cradle  should  be  protected  by  wadding, 
so  as  to  prevent  it  from  hurting  itself,  and  also  to  avoid  the  cold 
contact  of  the  iron  bars  of  the  cradle  with  the  child's  body. 
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An  infant's  rest  may  be  broken  from  many  causes.  The  pres- 
sure of  a  tooth  against  the  inflamed  gums  in  teething,  a  worm  in 
the  intestinal  canal,  a  too  late  or  imperfectly  digested  meal,  etc., 
may  all  disturb  its  rest,  so  that  the  nurse's  patience  and  health 
may  both,  at  times,  be  nearly  exhausted.  The  cause  of  disturbed 
sleep  should  be  immediately  investigated,  and  remedied  so  soon  as 
possible. 

It  is  not  wise  to  take  the  habit  of  walking  on  tip-toe  and  speak- 
ing in  a  whisper  in  a  room  where  an  infant  is  asleep.  Children 
can  be  habituated  perfectly  well  to  sleep  with  noises  in  their  vi- 
cinity, and  the  habit  of  waking  upon  the  slightest  provocation, 
owing  to  walking  or  talking  in  the  room  where  they  are,  is  fre- 
quently a  source  of  much  inconvenience  to  those  who  have  charge 
of  them. 

An  infant  ought  never  to  sleep  in  the  bed  with  its  mother  or 
nurse.  It  is  dangerous,  as  the  person  may  lie  upon  it  and  pro- 
duce suffocation ;  it  also  prevents  sleep  from  being  so  refreshing 
as  might  be  to  the  child,  and  to  the  mother  or  nurse.  If  an  infant 
suffers  from  cold,  wrap  up  a  bottle  containing  hot  water  in  flannel, 
and  place  it  in  the  cradle  near  the  infant ;  but  never  heat  bricks  or 
irons  at  the  fire  and  then  put  them  in  the  cradle,  as  they  may  set 
the  clothes  on  fire  and  seriously  burn  the  child.  While  it  is  an  ex- 
cellent thing  for  a  newly-born  child  to  sleep  a  great  deal,  it  should 
not  be  permitted  to  lie  in  its  cradle  the  whole  day.  It  should  be 
taken  up  occasionally  and  walked  about.  In  this  way  it  will  get 
strength  and  health,  but  otherwise  it  will  become  rapidly  enfeebled. 
[It  is  necessary  to  observe  this  precaution  in  the  case  of  feeble 
children,  since  the  circulation  of  blood  is  in  such  mstance  often  so 
feeble,  that  when  the  infant  is  allowed  to  lie  long  in  one  position 
the  blood  accumulates  in  the  lowest  parts  of  the  body,  and  serious 
results  may  follow  the  congestion  thus  caused. — Ed.  J 

A  child,  so  soon  as  it  wets  or  soils  its  diaper,  should  be  taken 
up,  washed  carefully  with  a  sponge  and  tepid  water,  thoroughly 
dried  and  powdered  and  then  changed,  and  either  put  into  its 
cradle  again,  or,  if  it  has  slept  long  enough,  should  be  promenaded 
in  the  bedroom,  or  around  the  house,  according  to  its  age.  If  it  be 
summer  and  the  temperature  is  pleasant,  it  is  healthful  for  the  in- 
fant to  sleep  in  the  open  air,  especially  in  the  country  and  where 
there  are  fine  trees  near  by,  as  they  give  ozone  to  the  atmosphere. 
Whenever  there  is  much  moisture  in  the  atmosphere,  it  should 
never  be  allowed  to  sleep  out  of  doors,  and  should  never  remain 
out  late  in  the  afternoon  or  after  the  sun  has  gone  down. 

Without  the  advice  of  a  physician,  no  mother  or  nurse  should, 
on  any  pretext,  administer  quieting  draughts  or  potions  to  make 
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a  child  sleep.  Sleep  is  a  function  too  important  and  too  delicate 
in  its  relations  to  health,  to  be  meddled  with  injudiciously  and 
ignorantly. 

Exposure  to  the  Air  and  Promenades. — Under  this  head  I 
shall  include  all  I  have  to  say  in  regard  to  a  child's  exposure  to  the 
atmosphere.  Fresh,  pure  air  is  essential  to  an  infant's  perfect  well- 
being.  It  is  fair  to  infer,  therefore,  other  things  being  equal,  that 
it  is  better  off  in  the  country  than  in  the  city.  Without  doubt  this 
conclusion  is  true,  and  almost  absolutely  so  during  the  summer 
months.  Inasmuch,  however,  as  it  is  impossible  to  always  have 
those  conditions  which  are  best,  the  nearest  approximation  is  what 
we  should  most  earnestly  seek  after.  During  the  warm  months 
an  infant  may  commence  to  go  into  the  open  air  when  it  is  two 
weeks  old  ;  when  the  weather  is  cold,  it  ought  to  be  at  least  one 
month  old  before  going  out.  In  rainy,  boisterous,  or  very  damp 
weather,  a  very  young  child  had  best  remain  in  the  house.  A  child 
should  go  out  every  fine  day  when  once  it  has  begun  to  enjoy  the 
open  air.  At  first  it  may  remain  out  of  doors  an  hour  ;  afterward, 
for  several  hours  each  day,  and  in  summer  time  it  should  be  in 
the  open  air  for  a  great  portion  of  the  day.  In  winter  it  should 
not  go  out  before  ten  o'clock  in  the  morning  nor  after  four  in  the 
afternoon.  At  this  season  it  ought  to  be  taken  out  twice  and 
not  kept  out  too  long  at  one  time  or  else  it  will  become  chilled. 
From  one-half  to  one  hour  each  time,  when  the  weather  is  very 
cold,  is  long  enough.  During  the  summer  months  the  baby  ought 
to  be  out  all  the  forenoon — from  half  past  six  o'clock  to  ten  or 
eleven — and  again  in  the  afternoon  from  three  o'clock  till  near  sun- 
down. In  the  middle  of  the  day  it  had  best  remain  in  the  house, 
unless  there  be  some  shady,  cool  square,  garden  or  park  to  which 
it  can  be  taken,  in  which  case  it  may  remain  out  of  doors  nearly  the 
whole  day.  In  the  country  and  in  a  large,  airy  house,  it  is  less 
important  for  a  child  to  live  a  great  deal  in  the  open  air  than  it  is 
in  the  city.  Still  it  is  an  error  ever  to  believe  that  the  air  of  the 
house  can  be  equally  invigorating  with  that  of  the  air  out  of  doors. 

Sunlight  is  very  useful  to  children  excepting  when  the  heat  is 
too  intense  and  while  the  child  is  yet  but  a  few  months  old.  Be- 
fore that  time  the  eyes  should  be  carefully  shaded  from  its  rays, 
and  even  afterward,  in  the  summer  months,  it  is  unsafe  for  the 
child's  head  or  eyes  to  be  exposed  to  its  rays  with  a  hat  as  the  sole 
protection  against  its  action.  A  parasol  of  thick  material  should 
then  effectually  shield  its  head. 

When  an  infant  is  taken  out  for  a  promenade  during  the  first 
few  months  of  its  life,  it  ought  to  be  carried  in  the  nurse's  arms, 
and  ought  not  to  be  put  in  a  perambulator  or  baby-carriage.  If 
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there  is  much  air  blowing,  a  light  veil  should  be  worn  over  the 
face.  When  carried  it  receives  heat  from  the  nurse's  body,  and, 
its  covering  being  about  the  same  in  thickness,  it  is  thus  kept  much 
warmer.  Its  hands,  feet  and  face  should  be  watched,  and  if  they 
get  cold,  as  they  will  occasionally  become  in  winter,  the  child 
should  be  brought  into  the  house.  Usually  a  child  will  begin  to 
be  restless  and  cry  out  when  it  is  uncomfortable  or  suffering,  and 
if  this  be  remarked  it  should  make  the  nurse  more  attentive  and 
desirous  to  find  out  if  her  nursling  suffers  from  cold  or  other 
cause. 

When  a  child  is  six  months  old,  or  even  before  this  time  if  it 
be  a  strong  child,  it  may  be  promenaded  in  a  perambulator  or  suit- 
able carriage.  It  is  then  able  to  sit  up  and  notice,  in  a  measure, 
what  takes  place  in  its  vicinity.  Before  this  age  the  child  simply 
lies  flat  in  its  carriage,  and  is  apt  to  remain  unobserved  by  its 
nurse,  and  may,  in  sleep,  hurt  its  head  or  neck,  or  take  a  wrong 
position.  Of  course  this  may  also  occur  with  an  older  baby  but 
is  not  quite  so  probable.  Moreover,  the  older  the  infant  is  the 
more  it  generates  heat,  and  the  less  likely  it  is  to  catch  cold  in  its 
carriage. 

An  infant  ought  not  to  be  carried  always  by  the  nurse  on  the 
same  arm.  Its  position  should  be  varied  occasionally  from  one 
arm  to  the  other  of  the  nurse,  and  in  this  way  all  danger  of  acquir- 
ing deformity  through  unnatural  and  long-continued  similar  pos- 
tures, is  avoided.  When  an  infant  reaches  one  year  to  eighteen 
months  of  age,  it  usually  commences  to  walk.  At  first  its  efforts 
are  feeble,  and  it  is  only  able  to  sustain  itself  for  a  few  moments  by 
resting  its  hands  upon  some  piece  of  furniture  and,  while  sustain- 
ing itself  thereby,  pushing  before  it  in  the  room  a  chair  or  table  of 
suitable  height.  Babies  ought  never  to  be  urged  to  walk.  Nothing 
is  more  foolish  and  nothing,  at  times,  leads  to  more  regretable  con- 
sequences. A  child  is  sometimes,  owing  to  the  solicitations  of  its 
nurse,  put  on  its  feet  and  made  to  stand  and  step  out  when  its 
legs  are  not  strong  enough  to  carry  the  weight  of  its  body.  It  is 
thus  many  children  become  bandy-legged,  knock-kneed  and  sub- 
ject to  other  deformities  of  the  lower  limbs.  Where  a  child  is  al- 
ready rickety,"  and  its  bones  are  even  more  wanting  in  consis- 
tence, future  deformity  is  almost  certain  if  a  vain  and  senseless 
habit  is  persisted  in.  Every  child  will  walk  when  it  ought  to,  and 
without  aid  or  help  from  any  one.  Let  it  make  its  own  efforts, 
almost  unaided,  except  when  it  is  in  imminent  risk  of  hurting 
itself,  and  everything  will  turn  out  for  the  best. 

All  those  precautions  and  anxieties  which  are  taken  or  felt  by 
mothers  and  nurses,  lest  a  baby  should  fall  and  hurt  itself,  are 
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worse  than  useless.  A  child  soon  learns  to  take  care  of  itself  in  a 
great  measure,  or,  at  all  events,  when  it  gets  an  unlooked-for  fall, 
to  take  the  fall  without  bodily  injury  of  serious  nature.  Their 
little  elastic  bodies  do  not  get  hurt  if  you  let  them  alone,  and  their 
heads  also  escape  injury  in  the  great  majority  of  falls. 

Of  course  I  would  not  for  a  moment  urge,  or  even  countenance 
any  want  of  rational  care  on  the  part  of  the  nurse.  It  would,  in 
my  estimation,  be  great  negligence,  and  even  criminal,  not  to  have 
bars  before  the  windows,  a  wire  screen  and  fender  before  the  fire, 
gates  before  the  doors  and  at  the  top  of  the  staircases,  and  all 
articles  removed  from  the  nursery  with  which  a  child  may  do  itself 
any  possible  injury.  But  this  does  not  mean  to  run  and  take  hold 
of  a  child  whenever  it  frisks  and  jumps  or  loses  its  equilibrium 
momentarily,  nor  does  it  imply  that  it  is  right  to  utter  a  sudden 
cry  or  shriek  when  a  baby  has  a  tumble  and  has  scarcely  hurt 
itself.  The  proper  way  to  do  under  these  circumstances  is  to  let 
the  infant  alone,  or,  if  the  nurse  will  insist  upon  running  to  pick 
it  up,  she  should  do  so  laughingly  and  as  if  the  matter  were  only 
one  for  a  joke.  Children  are  very  imitative  and  if  they  see  their 
nurses  or  mothers  take  trouble  or  interest,  they  will  do  so  too,  and 
then  for  a  very  slight  pretext  they  will  cry  loudly  and  for  a  long 
while,  and  an  ignorant  nurse  will  believe  they  really  are  hurt,  when 
nothing  serious  is  the  matter  with  them.  If,  on  the  contrary,  a 
fall  is  laughed  at,  the  child  will  after  the  first  moment  also  laugh. 

A  child,  when  it  commences  to  walk  in  the  street,  at  an  age  of 
two  and  a  half  to  three  years,  should  not  be  urged  to  walk  long 
distances  without  stopping  or  changing  its  gait.  Such  exercise  is 
not  beneficial  for  very  young  children.  It  is  much  better  to  en- 
courage it  to  exercise  by  frisking  and  playing  about,  with  short  in- 
tervals of  rest.  In  this  way,  too,  its  childish  mirth  and  joyfulness 
and  its  intelligence  and  health  are,  at  the  same  time,  most  pro- 
moted. 

When  a  child  is  forced  to  remain  in  town  in  hot  weather,  its 
liealth  may  be  maintained  by  frequent  daily  excursions  to  the 
country.  By  boat  is  best  ;  by  the  cars  is  better  than  not  at  all.  It 
should  go  out  in  the  early  morning  and  return  to  the  town  only  a 
little  before  its  sleeping  hour.  In  this  way  the  mid-day  heat  in 
the  city  is  absolutely  avoided. 

If,  however,  an  infant,  especially  in  its  second  summer,  has  an 
attack  of  persistent  vomiting  or  diarrhoea,  or  both,  it  is  very 
wrong  to  keep  it  in  the  city  if  it  can  possibly  go  to  the  country. 
Among  the  poorer  classes  the  large  proportion  of  children  thus 
affected  will  die  ;  among  people  in  easy  circumstances,  and  in 
spite  of  much  care,  the  termination  will  also  be  fatal,  unless  coun- 


456 


THE  CAEE  OF  INFANTS  IN  HEALTH. 


try  or  sea-air  is  promptly  given  to  the  child.  All  that  drugs  or 
diet  can  do  will  not  compensate  for  the  lack  of  a  pure,  cool,  brac- 
ing atmosphere.  The  air  by  the  sea-shore  is  generally  most  bene- 
ficial and  will  sometimes  effect  cures  so  rapidly,  and  by  itself,  that 
they  would  appear  almost  miraculous  did  we  not  know  by  numer- 
ous examples  that  such  happy  results  may  be  anticipated. 

Action  of  the  Bowel  and  Bladder. — During  the  first  three  or  four 
days  after  birth,  attention  should  be  particularly  directed  to  the 
excretion  of  urine  and  the  discharge  of  meconium.  This  latter  is 
the  substance  which  accumulates  in  the  bowel  of  the  infant  pre- 
vious to  its  birth,  and  is  expelled  usually  within  twenty-four  to 
thirty-six  hours  from  the  period  of  delivery.  It  is  of  greenish,  or 
deep  black  color,  and  very  viscid,  and  is  formed  of  the  mucous 
secretions  of  the  intestine  mixed  with  bile.  The  expulsion  of  the 
meconium  may  occasionally  be  retarded.  When  this  is  the  case, 
and  we  are  sure  the  infant  is  properly  formed,  a  warm  bath  should 
be  given. 

The  use  of  some  mild  laxative  is  also  advisable,  such  as  a  few 
tablespoonfuls  of  whey,  a  teaspoonful  of  oil  of  sweet  almonds, 
syrup  of  violets  or  syrup  of  rhubarb,  or  sixty  grains  of  manna. 
Some  mothers  believe  one  or  other  of  these  substances  should  be 
given  to  all  children,  and  advise  not  to  wait  for  the  natural  dis- 
charge from  the  bowel.  This  is  a  mistake,  for,  if  the  infant  be 
suckled  by  its  mother,  nature  supplies  a  purgative  in  the  colostrum, 
or  first  milk,  which  is  usually  sufficiently  active  to  clear  the  bowel 
of  its  contents.  When,  however,  the  infant  is  nursed  by  a  wet- 
nurse  whose  milk  is  already  a  few  weeks  or  months  old.  or  when 
it  is  brought  up  by  hand  from  its  birth,  it  is  judicious,  and  some- 
times essential,  to  make  use  of  one  of  the  simple  remedies  men- 
tioned above.  It  is  well,  also,  to  be  aware  that  the  tepid  sugar  and 
water,  so  frequently  given  by  midwives  to  infants  during  the  first 
day,  is  ordinarily  all  that  is  needed. 

Some  days  after  the  birth  of  an  infant,  the  mother  or  nurse  is 
occasionally  made  anxious  because  it  has  not  passed  water.  This 
anxiety  is  frequently  without  cause.  The  urine  is  often  voided 
while  the  infant  is  bathing,  and  escapes  notice.  If,  however,  it 
be  retained  longer  than  usual  (twenty-four  to  thirty-six  hours), 
the  application  to  the  belly  of  a  cloth  wet  with  cold  water,  or  a  tea- 
spoonful  of  cold  water  given  by  the  mouth,  will  generally  have  the 
effect  of  remedying  the  trouble.  If  a  malformation  of  the  anus,  or 
urethra,  be  found,  a  physician's  advice  must,  of  course,  be  imme- 
diately sought.* 


*  See,  also,  chapter  on  Affections  of  the  Anus  and  Rectum. 
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Period  of  Milk-Feeding. 

During  this  time  it  is  best  for  all  infants  that  they  should  re- 
ceive breast-milk.  At  times  this  is,  for  different  reasons,  impos- 
sible, and  then  the  infant  has  to  be  brought  up  with  cow's  milk 
taken  from  a  bottle,  spoon,  or  cup.  When  a  mother  is  to  be  ca- 
pable of  nursing,  usually  toward  the  end  of  pregnancy  the  first 
milk,  or  colostrum,  is  secreted  by  the  breasts.  This  colostrum  is  a 
liquid  frequently  of  yellowish  color,  and  somewhat  viscid.  It  dif- 
fers from  milk  in  that  it  contains  a  number  of  "granular  bodies  " 
smaller  than  real  milk-globules,  and  has  a  slightly  purgative 
action  when  taken  internally. 

The  qualities  of  the  colostrum  have  an  evident  relation  to  the 
qualities  of  the  future  milk.  If  it  be  scant}^,  the  milk  will  be 
small  in  qu'antity  ;  if  it  be  abundant  but  watery,  the  milk  will 
have  like  properties  ;  if  it  be  thick,  white,  and  also  abundant,  the 
mother  will  have  an  ample  supply  of  good  milk.  Until  the  slight 
fever  which  comes  on  the  third  or  fourth  day  after  delivery  has 
passed  away,  the  liquid  of  the  breasts  has  the  qualities  of  colos- 
trum. Gradually,  however,  the  granular  bodies  disappear,  and 
after  the  fifteenth  day  from  time  of  delivery  there  are  no  more  of 
them.  Of  course  these  bodies  can  only  be  detected  by  the  use  of 
a  microscope,  and  never  by  the  unaided  eye. 

When  the  colostrum  has  become  real  milk,  the  following  are 
the  characters  of  this  liquid  :  it  is  white,  opaque,  alkaline,  and  of 
agreeable  taste.  Like  the  blood,  it  separates  into  two  parts,  by  re- 
pose— an  upper  layer  or  '"cream,"  which  contains  most  of  the  glob- 
ules of  milk,  and  a  lower  layer  (by  far  the  larger  portion),  which 
is  more  fluid,  and  is  composed  of  water  holding  in  solution  casein 
(or  cheese),  salts,  and  sugar  of  milk.  The  number  of  '"globules" 
varies  according  to  the  richness  of  milk,  and  the  richness  varies 
with  different  women  and  with  the  same  woman  under  different 
circumstances  of  health. 

The  duration  of  milk-flow  is  somewhat  variable,  but  usually 
lasts  from  twelve  to  eighteen  months.  The  quantity  of  milk  se- 
creted is  even  more  variable  than  the  time  during  which  the  se- 
cretion lasts.  This  does  not  depend  altogether  upon  the  health  of 
the  mother,  for  many  delicate,  feeble  women  have  a  large  supply, 
while  some  robust  women  have  a  wholly  inadequate  amount.  If 
the  mother  be  either  too  old  or  too  young,  her  milk  may  be  insuffi- 
cient in  quantity.  Usually,  the  abundance  of  breast-milk  increases 
in  proportion  with  the  number  of  children  a  woman  has  had. 

It  is  a  questionable  matter  whether  the  quantity  of  milk  can  be 
much  influenced  by  the  nature  of  the  food  taken  by  the  mother. 
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Still  it  is  a  favorite  idea  with  some  persons  that  the  milk  is  notably 
increased  in  amount  by  certain  kinds  of  food  ;  and  as  the  oat- 
meal gruel,  milk,  porter,  ale,  etc.,  taken  with  this  intent,  are  all 
nutritious  articles  of  diet,  the  habit  may  be  moderately  indulged, 
although  it  should  be  understood  that  the  best  food  for  a  mother, 
in  any  particular  instance,  must  depend  partly  upon  the  state  of 
her  health  and  partly  upon  her  previous  habits. 

Many  circumstances  modify  the  quality  of  breast-milk,  such  as 
the  health  of  the  mother  or  nurse,  emotional  feelings,  the  condition 
of  the  genital  functions,  and  the  regimen  followed. 

In  sickness  the  solid  elements  of  the  milk  are  increased,  while 
the  proportion  of  water  diminishes.  In  consequence  of  this  change, 
the  milk  frequently  disagrees  with  the  infant,  and  causes  pain  and 
indigestion.  If  sickness  of  the  mother  occurs  shortly  after  the 
period  of  delivery,  the  milk  secretion  is  at  once  diminished  in 
quantity,  so  that  the  infant  suffers,  also,  from  lack  of  sufficient 
nourishment.  If  the  breasts  become  engorged,  and  an  abscess 
forms,  there  is  additional  risk  to  the  infant,  from  the  fact  that 
matter  (pus)  may  become  mixed  with  the  milk,  and,  if  swallowed, 
could  not  fail  to  be  injurious. 

Fear,  anger,  grief,  all  tend  to  lessen  the  quantity,  and  to  alter 
the  quality  of  breast-milk.  The  rule  is  therefore  obligatory  upon  a 
nursing  mother  to  shun  carefully  all  unnecessary  or  pernicious 
kinds  of  excitement.  Her  life  should  be  placid  and  calm,  and 
wholly  removed  from  all  excessive  feelings  ;  for,  if  passion  of  any 
kind  be  permitted,  her  infant  will  immediately  feel  the  bad  effects 
of  it. 

Although  the  menses  are  not  usually  present  during  the  period 
of  nursing,  they  sometimes  are.  Their  influence  has  been  thought 
to  be  injurious  to  the  infant,  and  while  this  is  often  the  case,  it  is 
not  true  always.  Of  course,  if  the  nurse  suffers  from  an  abundant 
and  weakening  menstrual  discharge,  and  the  amount  of  milk  is 
notably  diminished  during  this  time,  the  probability  is  that  the  in- 
fant will  suffer  considerably  in  its  nutrition,  and  it  is  preferable  to 
abandon  nursing.  When  a  child  loses  very  little  or  no  flesh  dur- 
ing the  menstrual  period  of  its  mother,  I  cannot  find  sufficient  rea- 
sons for  advising  her  to  give  up  her  charge  to  another.  If,  on  th^ 
contrary,  there  be  little  doubt  that  the  nurse  has  again  become  preg- 
nant, I  should  not  hesitate  to  advise  an  immediate  change. 

The  quality  of  the  milk  is  doubtless  greatly  influenced  by  cer- 
tain foods  and  medicines.  The  odor,  taste,  and  even  color  of  many 
substances  can  be  communicated  to  the  milk.  I  will  only  mention, 
in  this  connection,  such  substances  as  saffron,  garlic,  rhubarb, 
iodide  of  potash,  and  mercury. 
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Maternal  Nursing. 

There  can  be  no  question  that  the  nourishment  best  suited  to 
an  infant  is  the  breast-milk  of  its  own  mother.  She  should  there- 
fore nurse  her  offspring  in  all  cases,  except  where  there  is  some 
decided  reason  for  a  contrary  course,  such  as  will  arise  in  the 
event  of  ill-health,  or  the  existence  of  syphilis  or  tubercle  in  the 
mother.  It  is  unwise  for  a  mother  to  attempt  nursing  her  child 
against  the  advice  of  her  physician.  Whenever  she  does  so,  all  may 
go  well  during  a  month,  or  six  weeks,  after  which  time  she  may  be 
compelled  to  abandon  the  undertaking,  on  account  of  diminution  in 
the  quantity  of  her  milk.  The  consequence  is  that  the  health  of 
both  mother  and  infant  suffers.  In  the  event  of  a  mother  having 
the  wish  to  nurse  her  own  infant,  certain  precautions  should  be 
taken,  in  order  that  drawbacks,  if  they  exist,  may  be  avoided  or 
overcome.  The  majority  of  these  precautions  have  reference  to 
the  form  of  the  nipple.  Sometimes  its  form  requires  the  employ- 
ment of  means  which  shall  render  nursing  possible.  More  rarely 
it  is  a  positive  obstacle  to  the  exercise  of  the  function.  The  nip- 
ples may  be  somewhat  shorter  than  is  best,  or  they  may  even  be 
depressed  below  the  level  of  the  surrounding  skin.  In  this  latter 
case  they  frequently  become  the  seat  of  cracks  in  cold  weather, 
even  before  nursing  is  begun  ;  and  usually  all  means  employed 
are  inefficacious  to  enlarge  them.  When  the  nipples  are  merely 
less  prominent  than  is  desirable,  by  a  judicious  application  of 
breast  shields  and  suction  they  are  more  or  less  easily  lengthened. 

If  much  sensibility  of  the  skin  covering  the  nipple  exists,  this 
may  be  effectually  treated  by  means  which  make  it  harder  and 
less  apt  to  become  sore.  These  are  alcohol  and  solutions  of  differ- 
ent metalhc  salts.    [See  also  page  4:25.] 

After  delivery,  and  when  the  mother  has  already  nursed  her 
infant  a  few  days  or  weeks,  the  nipples  may  become  painful  from 
fissures  or  ulcerations,  which  are  the  consequence  of  repeated  suc- 
tion or  exposure  to  cold.  Women  are  more  subject  to  them  with 
their  first  children.  This  is  also  true  of  women  with  badly-formed 
nipples,  and  whose  skin  is  delicate. 

Rules  for  Rearing  Infants  at  the  Breast. 

During  the  first  few  days  after  delivery  the  colostrum  is  the  nat- 
ural food  of  the  infant,  and  both  the  child  and  the  mother  become 
accustomed  to  their  new  functions.  In  order  that  the  mother  may 
have  time  to  repose  herself,  it  is  preferable  not  to  let  the  infant  take 
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the  breast  during  seven  to  eight  hours  after  birth.  One  hour  after 
the  child  is  born  a  teaspoonful  of  warm  sugar  and  water  should  be 
given  to  it,  and  be  repeated  every  hour  or  so,  until  the  mother  is 
prepared  to  take  it  to  her.  If,  for  any  reason,  a  mother  is  unable 
for  several  days  to  nurse  her  infant,  milk,  in  the  proportion  of  one- 
fourth,  must  be  added  to  the  sugar  and  water.  Previous  to  nursing, 
the  nipple  of  the  mother  should  be  moistened  with  a  little  milk  or 
water,  so  as  to  render  it  more  supple,  and  to  facilitate  suction. 
During  the  first  few  days,  even  a  vigorous  infant  will  find  some 
difficulty  in  taking  hold  of  the  breast,  and  it  is  proper,  therefore, 
to  help  it  by  guiding  the  nipple  towards  its  mouth.  A  mother 
must  nurse  her  child  during  the  first  few  weeks  every  two  or  three 
hours,  and  must  not  consider  her  own  feelings  in  this  regard. 
Even  though  asleep,  she  must  be  awakened  if  her  infant  needs  her. 
Unnecessary  fatigue  on  the  part  of  the  mother  during  nursing 
may  be  avoided  by  placing  the  infant  by  her  side  while  she  is 
lying  down,  and  allowing  the  nifjple  to  fall  into  its  mouth.  In  the 
beginning,  of  course,  it  is  not  to  be  expected  that  the  infant  will 
nurse  long  or  take  much.  It  tires  easily,  and  frequently  falls 
asleep  while  at  the  breast.  It  should  always  be  watched,  there- 
fore, to  see  whether  or  no  it  actually  swallows  .any  milk.  By  ob- 
serving the  rise  and  fall  of  the  "Adam's  apple  "'  during  an  effort  of 
swallowing,  it  is  alone  possible  to  determine  this  fact.  The  regular 
application  of  the  infant  to  its  mother  is  the  natural  preventive  of 
painful  distention  of  her  breasts,  and  for  this  reason,  too,  it  should 
be  carefully  attended  to.  An  infant  may  be  permitted  at  each  nurs- 
ing to  take  as  much  milk  as  it  chooses,  and  if  too  much  is  taken  it 
will  be  thrown  out  of  the  stomach  without  detriment  to  its 
health. 

Before  giving  the  breast,  however,  the  mother  should  endeavor 
to  be  assured  that  the  infant  is  really  in  need  of  it.  This  need  is 
not  always  expressed  by  the  infant's  crying.  These  cries  must  be 
added  to  other  signs  so  as  to  signify  that  the  child  wants  food. 
The  time,  moreover,  of  the  last  meal  must  always  be  considered  ; 
for,  otherwise,  a  mother  is  continually  in  danger  of  overloading  her 
infant's  stomach  and  giving  it  painful  digestion.  The  mother  must 
always  give  both  her  breasts  alternately  to  the  infant,  and  thus 
avoid  the  risk  of  either  of  them  becoming  too  full.  If  the  infant  has 
difficulty  in  drawing  the  milk,  the  mother  must  press  them  gently 
so  as  to  make  it  come  out  more  easily.  If  the  infant  swallows  too 
fast,  owing  to  the  abundant  flow  of  milk,  she  must  moderate  its 
energy  in  this  particular  by  slightly  withdrawing  the  nipple  from 
its  mouth  now  and  then.  Sometimes  heat,  enjoyment,  a  full 
stomach,  make  a  child  fall  asleep  while  nursing.     If  it  has  not 
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nursed  onovigh  it  should  be  awakened  ;  otherwise  it  should  be 
placed  in  its  crib. 

The  intervals  of  nursing  must  become  less  frequent  as  the  child 
grows  older,  and  especially  at  night.  After  the  first  month  the 
infant  should  take  the  bi'east  the  last  thing  before  its  mother  goes 
to  sleep,  say  about  11  p.m.,  and  it  should  not  be  brought  to  her 
again  until  G  a.m.  Meanwhile,  if  the  infant  wakes  and  cries,  a  little 
milk,  water  and  sugar  may  be  given  to  it  from  a  nursing-bottle 
once,  but  not  oftener.  To  act  differently  is  to  entail  useless  fa- 
tigue, anxiety  and  trouble  upon  the  mother,  and  to  give  the  child 
a  bad  habit  which  inevitably  leads  directly  to  attacks  of  colic  and 
indigestion.  Besides,  if  the  mother  for  any  reason  is  attacked  with 
a  temporary  indisposition,  it  is  wise  to  have  so  educated  the  infant 
as  to  render  it  independent  of  her  at  night. 

Mixed  Nursing. 

This  system  of  mixed  nursing,  in  which  a  child  is  partly  fed 
from  the  bottle,  and  only  takes  the  breast  three  or  four  times  in 
the  twenty-four  hours,  is  far  preferable  to  an  entirely  artificial  diet. 
If  a  mother  loses  her  milk  completely  before  her  infant  is  six 
months  old,  she  should  then,  without  hesitation,  endeavor  to  procure 
the  services  of  a  good  wet-nurse.  The  same  rule  of  conduct  holds 
good  in  those  instances  where  bad  quality  of  the  mother's  milk 
causes  sickness  of  the  infant. 

There  are  cases  which  appear  to  show  that  artificial  feeding  is 
equally  good  with  the  breast-milk  of  a  wet-nurse — at  least  to  the 
uninformed  observer.  I  have  seen  a  few  very  robust  children  of 
rich  parents,  brought  up  in  the  city  upon  the  bottle  almost  from 
the  time  of  birth,  and  such  examples  are  not  altogether  infrequent 
in  the  country.  Still,  such  exceptions  must  not  be  considered  the 
rule,  inasmuch  as  for  one  vigorous  child  thus  reared  there  are  an 
excessive  number  who  die  in  the  first  month  or  year  of  existence, 
and  those  who  remain  suffer  during  childhood  from  different  ail- 
ments, as  a  consequence  of  an  enfeebled  constitution. 

If  food  be  given  to  a  child  three  or  four  months  old  while  it  is 
3'et  nursing,  it  should  resemble,  as  nearly  as  possible,  what  nature 
j)rovides  for  it,  or  its  own  mother's  milk.  No  houillies,  panadas, 
soups,  broths,  or  any  sort  of  starchy  food  should  be  given  it.  Let 
it  be  thoroughly  and  absolutely  understood  that  the  child's  nature 
at  this  age  does  not  adapt  it  to  this  kind  of  nourishment.  Physi- 
ology taught  all  physicians  this  fact  in  the  most  certain  way 
possible,  when  the  salivary  glands  were  first  examined  and  the 
quantity  and  properties  of  their  secretions  were  fully  determined. 
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All  farinaceous  substances,  as  such,  are  completely  insoluble  in 
the  intestinal  fluids.  They  have  first  to  be  changed  into  a  kind  of 
sugar  by  the  action  of  the  saliva  before  they  are  made  capable  of 
absorption.  Now,  in  the  first  few  months  of  worldly  existence,  the 
salivary  glands  are  very  small,  secrete  little  or  no  saliva,  and  what 
there  is  of  it  has  not  the  power  of  changing  starchy  food  into  su- 
gar. To  any  one  who  will  give  attention  to  a  simple  scientific  fact 
capable  of  the  most  exact  demonstration,  there  cannot  be  the 
slightest  doubt  as  to  what  their  conduct  should  be  with  respect  to 
giving  or  withholding  food  of  this  nature  during  the  period  of 
infancy  mentioned. 

At  a  later  period  (eight,  ten  or  twelve  months  after  delivery), 
well-cooked  arrow-root,  wheaten  flour,  dry  biscuit,  etc.,  may  be 
given  to  an  infant  in  small  quantity,  mixed  with  milk.  At  this 
age,  soups  of  chicken,  beef,  and  mutton  may  also  be  allowed.  A 
soft-boiled  egg  occasionally  for  breakfast,  a  crust  of  bread,  or  a 
bone  to  suck,  a  small  quantity  of  very  light  cocoa,  may  likewise  be 
taken  with  advantage.  At  eight  months  of  age  the  breast  should 
be  given  four  times  during  the  day ;  later  at  two  or  three  times 
only,  and  no  nursing  at  night.  The  infant  stops  nursing  gradually 
and  is  finally  weaned.  It  does  not  suffer  in  health  or  disposition, 
and  the  mother's  breasts  sufi^er  no  injury  from  inflammation  or  for- 
mation of  matter  in  them. 

Weaning'.  ' 

The  period  at  which  an  infant  should  commence  to  take  other 
nutriment  than  breast-milk  will  vary  with  its  own  condition  and 
the  health  of  the  mother. 

If  the  mother  be  robust  and  bear  nursing  well  and  her  child 
thrives  as  it  should,  she  may  continue  to  give  it  nothing  but  her 
breast-milk  during  the  first  six  or  eight  months.  After  this  time  it 
is  proper,  as  a  general  rule,  to  let  the  infant  have  once  and  after- 
wards twice  a  day,  a  meal  composed  of  milk  and  some  light  fari- 
naceous food,  of  which  barley,  prepared  wheat,  and  oatmeal  gruel 
are  the  most  nutritious.  A  child  should  be  completely  weaned 
when  it  is  ten  to  twelve  months  old.  Farinaceous  substances 
given  to  a  child  before  it  is  three  months  of  age,  is  to  be  positively 
forbidden.  Rarely,  if  ever,  are  they  needed,  and  usually  they 
are  most  injurious  and  cause  unceasing  trouble  to  parent  and 
child. 

The  majority  of  children  should  be  entirely  weaned  when  they 
are  one  year  old.  In  occasional  instances,  when  the  child  is  very 
delicate,  or  when  dentition  is  difficult  and  very  painful,  it  may  be 
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prolonged  a  few  months  with  advantage.  It  certainly  solaces  the 
child,  and  affections  of  the  stomach  and  bowels  may  thus  be  avoided. 
The  first  teeth  come  out  by  groups,  and  between  each  one  of  these 
occasions  there  is  a  period  of  relative  tranquillity,  during  which 
time  the  child  is  free  from  suffering  for  several  weeks.  If  practi- 
cable, it  is  reasonable  to  take  advantage  of  one  such  interval,  to 
begin  weaning  the  infant.  The  canine  teeth  should,  in  many  cases, 
have  appeared  before  the  child  is  completely  weaned.  As  a  rule, 
it  is  preferable  to  wean  a  child  by  degrees.  There  are  cases,  how- 
ever, when  this  system  will  not  answer,  and  when  mothers  are 
compelled  to  wean  their  infants  immediately.  This  can,  of  course, 
be  better  accomplished  when  the  weather  is  cool,  and  when  the  in- 
fant is  already  habituated  to  other  nourishment  than  breast-milk. 
If  an  infant  is  separated  with  great  difficulty  from  the  breast  of  its 
mother,  it  will  rapidly  become  disgusted  if  the  nipples  be  covered 
with  a  little  extract  of  aloes  or  mustard,  the  taste  of  which  are 
very  unpleasant  to  it.  The  nurse  can  then  take  the  infant  and 
feed  it. 

An  exception  to  the  above  rules  occurs  when  the  milk  is  insuf- 
ficient in  quality  and  quantity,  and  it  has  to  be  supplemented  by 
the  addition  of  some  artificial  food.  This  may  be  the  case  when 
the  mother  is  in  apparent  good  health  and  her  supply  of  milk  sud- 
denly diminishes  without  obvious  cause,  or  when  the  mother's 
health  suffers  through  the  continual  drain  upon  her  constitution, 
which  also  finishes  by  altering  her  milk. 

The  diet  of  a  child,  after  premature  or  sudden  weaning  from  any 
cause,  is  a  subject  which  always  earnestly  reclaims  the  attention 
of  its  mother.  It  should  be  remembered  that  the  infant's  stomach 
has  not  been  accustomed  to  artificial  food,  and  very  slight  impru- 
dences will  derange  its  digestion  and  give  it  vomiting  and  diar- 
rhoea. Under  these  circumstances,  and  during  some  weeks  or 
months,  the  baby's  diet  should  consist  exclusively  of  cow's  milk, 
with  small  quantities  of  light  farinaceous  food  once  or  twice  a 
day.  In  their  unreasonable  desire  to  make  such  children  rapidly 
vigorous,  mothers  are  too  apt  to  give  them  food  wholly  unsuited 
to  them,  such  as  beef-juice,  minced  meat,  potatoes,  etc.  There  is 
no  greater  or  more  pernicious  error,  nor  one  against  which  we 
should  more  strongly  object. 

Regimen  of  Nursing  Mothers. 

All  women  who  nurse  should  have  a  healthy  regimen.  Their 
diet  must  be  varied,  but  bland,  wholesome,  and  nutritious.  Roast 
and  boiled  meat,  such  as  mutton,  beef  or  chicken  ;  vegetables  of  dif- 
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ferent  kinds  (always  avoiding  such  indigestible  or  pernicious  ones, 
however,  as  beans,  cabbage,  peas,  and  cauliflower)  ;  milk,  choco- 
late, and  all  manner  of  farinaceous  foods,  and  eggs  in  every  style, 
are  allowable  and  good.  Spices,  spirituous  drinks,  pastry,  cheese, 
sweets  of  various  kinds,  should  be  strictly  avoided.  The  meals 
should  be  frequent,  but  small  in  quantity,  and  easily  digestible.  A 
nursing  woman  should  have  plenty  of  sleep,  and  should  be  awak- 
ened as  rarely  as  possible.  She  should  breathe  a  pure  air,  have 
moderate  physical  exercise,  and  avoid  cold,  dampness,  and  rapid 
changes  of  temperature.  Her  breasts  should  always  be  properly 
protected  with  soft  linen  or  light  flannel,  which  should  be  changed 
as  often  as  it  becomes  wet  with  the  flow  of  milk.  If  they  are  very 
large  and  hang  down,  corsets  must  be  worn  as  a  support,  other- 
wise they  may  become  painful  and  inflamed.  When  the  milk  is 
so  abundant  as  to  flow  from  the  other  breast  while  one  is  being 
suckled,  it  is  advisable  to  put  the  nipple  into  the  neck  of  an  empty 
vial,  and  so  prevent  the  wetting  of  the  mother's  undergarments. 

Baths  are  essential  to  cleanliness  and  good  health.  Many  au- 
thors recommend  them  to  be  of  short  duration,  and  warm  in  tem- 
perature, and  not  too  frequent.  In  my  opinion  daily  baths  are 
not  injurious,  and  I  favor  decidedly  the  use  of  cold  sponge-bath- 
ing, when  such  has  been  the  habit  prior  to  delivery,  and  when  it 
is  well  borne.  I  know  of  one  young  mother  who  has  frequently 
told  me  that  nothing  she  can  do  so  completely  rids  her  of  sensa- 
tions of  fatigue  as  her  cold  sponge-bath,  which  she  takes  each 
morning  on  rising. 

A  good  preventive  of  chilliness  during  and  after  the  bath,  is 
not  to  have  too  much  water  in  the  tub.  When  standing  in.it,  the 
water  should  not  be  more  than  one  and  a  half  inch  deep,  and 
should  not  pass  above  the  ankles.  It  is  sometimes  advisable  to  have 
the  water  in  which  the  mother  stands  several  degrees  more  ele- 
vated than  the  temperature  of  the  water  with  which  she  sponges 
herself.  This  may  be  readily  effected  by  having  a  bucket  of  cold 
water  alongside  of  the  bath-tub.  An  energetic  friction  with  a 
rough  Turkish  towel,  or  rather  soft  flesh-brush,  before  and  after 
the  bath,  will  stimulate  wonderfully  the  capillary  circulation,  and 
make  the  skin  red  and  warm.  The  bath  should  only  last  a  few 
moments,  and  the  bath-room  itself  should  have  a  temperature 
about  G8°  Fahr. 

If  a  mother  can  live  in  the  country,  it  is  certainly  preferable  to 
the  city.  The  air  is  more  revivifying,  and  contains  oxygen  in  that 
ozonized  or  electrical  state,  which  is  without  doubt  most  beneficial 
to  the  respiratory  function,  and  also  to  the  general  nutrition. 

The  qualities  of  mother's  milk  are  sometimes  seriously  affected 
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by  the  attack  of  an  acute  disease.  If  this  be  the  case,  nursing 
should  be  immediately  stopped.  If  the  disease  of  the  mother  be 
of  a  contagious  nature,  the  poison  may  be  inoculated  to  the  child 
through  the  milk.  Such  affections  are,  notably,  erysipelas  and 
the  eruptive  fevers. 

The  supply  of  mother's  milk  may  occasionally  become  either 
greatly  increased  or  diminished.  The  latter  condition  may  be  sus- 
pected when  the  infant  does  not  thrive,  cries  after  it  leaves  the 
breast,  and  always  seems  unsatisfied  and  hungry.  If  the  loss  of 
milk  is  brought  on  by  emotional  disturbances,  it  may  be  hoped  that 
it  will  return  after  the  expiration  of  a  few  days.  Meanwhile,  the 
infant  should  be  given  the  bottle.  If  it  be  due  to  other  causes,  it 
will  frequently  be  persistent,  and  nursing  must  be  abandoned. 

Whenever  the  breast-milk  becomes  over-abundant,  the  moth- 
er's health  is  apt  to  suffer  from  an  excessive  drain  on  her  system. 
This  condition,  as  it  is  an  evidence  of  weakness,  may  be  remedied 
by  a  fortifying  regimen  and  the  use  of  tonics.  If  the  general 
health  of  the  mother,  after  she  has  been  nursing  some  months,  be- 
comes rapidly  poorer,  nursing  should  be  given  up,  lest  she  become 
consumptive.  Whenever  the  breast-milk  becomes  either  too  poor 
or  too  rich,  the  infant  suffers.  By  means  of  the  lactoscope  (see 
page  115)  these  two  conditions  can  be  determined.  Artificial  food, 
properly  given,  will  remedy  the  consequences  of  mal-nutrition, 
while,  by  giving  the  infant  only  the  first  milk  which  comes  from 
the  breasts,  and  by  an  occasional  dose  of  sugar  and  water  after 
nursing,  the  vomiting  and  diarrhoea  caused  by  too  rich  diet  may 
be  stopped. 

Wet-nursing. 

It  frequently  is  necessary  to  secure  the  services  of  a  hired  wet- 
nurse  on  account  of  the  disability  of  the  mother.  In  the  choice, 
great  care  and  knowledge  are  to  be  employed,  and  it  is  always  a 
delicate  task.  A  complete  examination  of  the  person  is  not  always 
possible,  and,  even  though  it  were,  so  great  are  the  difficulties  and 
so  many  the  deceptions  used,  that  we  can  rarely  have  absolute 
guarantee  for  the  non-existence  of  a  constitutional  taint. 

A  wet-nurse  should  have  a  pleasant,  cheerful  disposition,  be  fond 
of  children,  and  of  prepossessing  appearance.  Her  moral  charac- 
ter ought  to  be  good,  and  her  age  between  twenty  and  thirty 
years.  Her  last  child  should  have  been  born  at  least  two  months 
before  the  nursling  who  is  committed  to  her  care,  otherwise  she  is 
exposed  to  troubles  which  may  follow  delivery.  The  form  and 
size  of  the  breasts  have  only  a  moderate  degree  of  importance,  for 
Vol.  I.— 30 
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the  quantity  and  quality  of  the  milk  are  not  always  in  direct  rela- 
tion with  either  of  them.  Nurses  are  seen  with  breasts  of  very 
good  shape  and  size,  who  have  but  little  milk,  and  there  are  others 
whose  breasts  are  small  and  of  poor  shape,  but  who  satisfy  all  the 
needs  of  the  infant.  When  large  veins  are  seen  distributed  over 
the  breasts,  and  the  nipples  are  well-formed  and  well  filled  with 
openings  for  the  escape  of  milk,  a  good  wet-nurse  has  usually  been 
found.  It  is  advisable  that  the  wet-nurse  should  already  have  had 
one  or  more  children  :  first,  because  she  will  have  a  more  abundant 
supply  of  milk;  second,  she  will  know  better  how  to  take  care  of 
the  child.  The  general  health  of  a  wet-nurse  ought  to  be  good, 
and  there  ought  to  be  no  syphilitic,  tuberculous,  or  scrofulous  ten- 
dency, inherited  or  acquired.  Her  milk  should  be  rich,  abundant, 
and  flow  easily.  An  examination  of  its  quality  should,  when  pos- 
sible, be  made  with  the  lactoscope  and  microscope,  in  order  to  find 
out  its  relative  richness  in  cream,  and  also  to  be  sure  that  the  milk- 
globules  are  of  good  size  and  character.  The  child  of  the  wet- 
nurse  should  be  examined  to  see  whether  he  is  in  good  health,  and 
information  should  be  taken  in  order  to  feel  certain  that  no  decep- 
tion has  been  exercised  in  regard  to  the  fact.  It  should  be  also 
known  that  it  is  brought  up  exclusively  with  her  own  breast-milk. 
Her  infant  should  be  watched  while  nursing  to  see  that  it  swallows, 
and  weighed  before  and  afterward  to  see  how  much  it  has  taken. 
This  quantity  ought  to  be  from  five  to  eight  ounces.  The  milk 
ought  not  to  be  over  six  months  of  age,  or  it  will  be  apt  to  disagree 
too  soon  with  the  newly-born  infant.  The  wet-nurse  must  not  give 
her  breasts  to  the  infant  the  first  day  of  its  birth.  During  this  time 
a  small  quantity  of  tepid  sugar  and  water  must  be  given  to  it  every 
two  hours,  and  during  three  or  four  days  afterward  this  mixture 
may  be  alternated  with  the  nurse's  breast-milk.  After  this  time, 
the  breast-milk  alone  may  be  given.  During  this  period,  also,  if 
there  be  no  positive  objection  to  it,  her  own  child  maybe  kept  close 
at  hand  so  as  to  relieve  her  breasts  of  an  over-accumulation  of 
milk.  Otherwise  she  must  at  first  be  very  abstemious  in  her  diet 
and  not  take  a  large  quantity  of  fluids.  The  infant  must  never  be 
allowed  to  sleep  with  its  nurse,  but  must  be  placed  in  its  own  cot. 

The  regimen  of  a  wet-nurse  should  be  moderate  in  all  things. 
Her  diet  may  be  varied,  but  her  meals  must  be  neither  too  abun- 
dant nor  too  frequent.  Good,  healthy  food  is  what  she  needs,  but 
no  spices,  no  stimulants  and  no  indigestible  dishes  or  rich  sauces. 
Certain  vegetables,  such  as  cauliflower  and  cabbage,  are  undoubt- 
edly bad,  and  will  occasion  colic  in  the  infant.  No  medicine 
should  be  taken  by  the  nurse  unless  by  the  advice  of  a  physician, 
as  a  child's  bowels  may  in  this  way  become  deranged. 
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The  wet-nurse  should  go  into  the  open  air  each  day  and  take 
moderate  exercise.  In  bad  weather,  attention  to  household  occu- 
pations is  good  for  her,  and  she  should  not  be  permitted  to  idle 
away  her  time  when  not  nursing  the  baby.  If  the  nurse's  health 
becomes  bad,  or  if  she  shows  a  bad  disposition,  there  should  be  no 
fear  of  changing  her  lest  it  may  hurt  the  baby.  Perhaps  the 
child  at  first  will  not  take  the  new  nurse's  breast,  but  by  a  little 
starving,  and  by  giving  the  breast  to  it  at  night,  a  few  days  will 
ordinarily  solve  this  difiiculty. 

Feeding  with  the  Milk  of  Animals. 

The  milk  of  sheep,  goats,  asses,  etc.,  is  rarely  given  in  this 
country.  On  the  continent  of  Europe  it  is  an  habitual  thing  in  the 
case  of  children  who  are  in  delicate  health,  or  for  those  who  have 
already  been  weaned,  and  when,  by  reason  of  ill-health,  it  is 
deemed  advisable  to  medicate  the  milk  through  these  animals. 

Artificial  Feeding. 

By  this  term  is  meant  feeding  by  cow's  milk,  from  a  bottle,  cup, 
or  spoon.  Its  signification,  however,  has  been  very  much  cor- 
rupted, and  frequently  this  expression  is  understood  to  convey  the 
idea  of  feeding  an  infant  with  all  sorts  of  food  other  than  milk. 

While  there  cannot  be  a  question  as  to  the  human  milk  being 
the  true  and  natural  food  of  the  young  nursling,  still  there  are 
times  when  it  cannot  be  supplied.  If  this  be  the  case,  does  arti- 
ficial feeding  from  a  nursing-bottle,  as  it  should  be  properly  under- 
stood, merit  all  the  opprobrium  which  has  been  heaped  upon  it  ?  I 
do  not  believe  that  it  does.  Undoubtedly  in  large  cities,  and  among 
the  poorer  classes,  infants  brought  up  by  hand  run  terrible  risks. 
In  fact,  the  greater  portion  of  them  die  before  they  have  reached 
the  age  of  one  year.  But,  because,  under  certain  conditions,  this 
method  of  bringing  up  babies  is  so  fatal,  it  is  not  essential  that  it 
should  be  so  in  all  cases.  In  the  pure  air  of  the  country,  where  there 
is  an  abundant  supply  of  good  milk,  a  healthy  infant  may  be  fed 
from  its  birth  by  hand,  and  grow  up  strong  and  vigorous.  In  the 
city,  instances  are  also  met  with  of  this  sort,  but  only  when  the 
mothers  are  very  intelligent  and  careful  women,  and  when  they 
have  given  the  strictest  attention  to  the  intervals,  nature,  quantity, 
and  quality  of  their  children's  meals. 

If  a  child  is  to  be  brought  up  by  hand,  it  should  be  fed  during 
the  first  five  or  six  months  exclusively  with  cow's  milk.  This 
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milk  should  be  as  fresh  as  possible,  and  from  the  same  cow.*  The 
cow  should  have  calved  within  a  somewhat  brief  period  (two  to 
three  months),  and  should  he  pastured  and  not  stall  fed.  The  milk 
should  have  a  small  quantity  of  sugar  added  to  it,  viz.,  in  the  pro- 
portion of  one  teaspoonful  to  a  good-sized  teacupful.  The  sugar 
must  be  milk-sugar.  The  milk  should  also  be  diluted  with  water. 
During  the  first  week  the  water  should  be  in  the  proportion  of 
three-fourths;  after  a  month,  one-half  water  ;  three  to  six  months, 
one-fourth  water  ;  after  six  months,  pure  milk — the  milk  should 
be  scalded,  but  not  boiled.  To  boil  it  is  to  render  it  less  digestible, 
and  to  render  the  infant  costive.  Boiling  takes  away  the  aroma, 
liberates  the  gases,  and  coagulates  the  solid  particles  of  the  milk. 
At  first,  the  upper  one-third  of  the  milk  taken  from  a  pitcher  or 
mug,  which  has  been  allowed  to  stand  during  several  hours,  is  pref- 
erable, as  it  contains  more  butter  and  less  cheese,  and  is  therefore 
more  digestible. 

The  intervals  of  feeding  with  milk  from  a  bottle  should  be  the 
same  as  those  when  the  breast  is  given.  It  is  always  advisable  to 
give  the  milk  from  a  nursing-bottle,  and  not 
from  a  spoon  or  cup.  Suction  is  made  neces- 
sary in  using  the  bottle,  and  this  increases 
the  flow  of  saliva  and  helps  it  to  digest  the 
milk.  Many  kinds  of  nursing-bottles  have 
been  vaunted.  They  all  have  advantages 
and  drawbacks.  The  simplest  is  the  best,  as 
it  is  the  most  readily  cleansed,  and  may  be 
made  in  any  household  as  follows  :  take  an 
ordinary  vial  of  a  capacity  of  six  ounces,  cut 
a  piece  of  sponge  into  the  form  of  a  nipple, 
introduce  it  into  the  mouth  of  the  vial,  and 
retain  it  there  by  means  of  thread  passed  through  the  sponge  just 
above  the  mouth  of  the  vial  and  tied  around  its  sides.  Both  sponge 
and  bottle  should  be  kept  soaked  after  each  nursing,  in  clean  water 
rendered  slightly  alkaline  by  carbonate  of  soda,  one  drachm  to 
the  pint,  f 


Fig.  215— The  best  forms 
of  india-rubber  nipples  for 
nursing-bottles. 


*  [This  is  true  only  when  the  food  of  the  cow,  and  her  surroundings  are  under  control. 
If  this  control  cannot  be  thoroughly  exercised,  it  is  thought  to  be  better  to  use  an  aver- 
age sample,  taken  from  a  mixture  of  the  milk  of  several  cows. 

f  [The  most  objectionable  form  of  nursing-bottle  is  the  one  provided  with  a  rubber 
tube  and  mouth-piece.  It  is  almost  impossible  to  keep  the  inside  of  this  tube  absolutely 
free  from  sour  milk,  and  it  is  well  known  that  a  very  small  amount  of  sour  and  decaying 
milk  will  serve  to  spoil  a  large  amount  of  fresh  milk.  If  india-rubber  nipples  are  used 
they  .should  be  of  the  form  shown  in  the  above  figures.  These  can  be  attached  to  the 
neck  of  any  bottle  of  suitable  size,  and  after  use  can  be  turned  wrong-side  out  and  thor- 
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Nothing  is  more  certainly  pernicious  to  an  infant's  health  than 
to  take  sour  milk,  and  this  in  summer  is  a  fruitful  source  of  bowel 
complaints.  Let  the  mother,  therefore,  test  the  infant's  milk  before 
each  meal  by  means  of  a  piece  of  litmus  paper.  If  this  paper  turns 
in  color  from  blue  to  red,  she  may  know  that  the  milk  is  sour,  and 
she  must  either  procure  other  and  fresher  milk  for  her  baby,  or  else 
render  what  she  has  suitable  for  it  by  adding  lime-water  or  soda 
to  it  (as  above  directed)  until  it  becomes  slightly  alkaline,  as  may 
be  noted  by  the  use  of  the  reactive  paper. 

Sometimes,  when  pure  milk  is  too  rich  for  a  baby,  instead  of 
diluting  it  with  ordinary  water,  decoctions  of  barley,  bread,  oats, 
rice,  etc.,  are  employed.*  They  serve  a  double  purpose  :  they  are 
nutritive  and  they  help  to  hold  in  suspension  the  casein  (or 
cheese)  of  the  milk  and  to  prevent  it  from  forming  large  and  firm 
curds  in  the  stomach.  If  the  infant  vomits  curds  after  nursing,  or 
passes  them  in  its  motions,  either  the  decoction  of  some  vegetable 
grain,  lime-water,  or  a  little  soda,  should  be  mixed  with  the  milk 
either  during  or  after  nursing. 

After  the  age  of  six  months  a  child  may  commence  to  take  a 
small  quantity  of  the  ordinary  starchy  foods  with  milk.  The  best 
of  these  are  barley,  oatmeal,  wheaten  flour,  and  arrow-root.  There 
is,  in  my  opinion,  an  object  to  familiarizing  the  child's  stomach 
with  any  of  the  foods  known  under  a  variety  of  names.  All  of 
them  are  based  upon  the  same  principle,  viz. :  to  relieve  the  infant's 
digestion  by  partially  or  completely  changing  starch  into  dextrine. 
Thus  there  is  little  or  no  use  for  the  secretion  of  the  parotids  and 
pancreas,  and  the  infant  is  supposed  to  be  benefited.  Such  is  not 
the  case,  however,  for  either  the  child's  stomach  is  unfitted  for 
digesting  farinaceous  food  by  reason  of  its  youth  or  ill-health,  in 
which  case  it  is  far  better  without  it,  or  it  is  capable  of  digesting 
these  substances  naturally,  and  in  that  case  it  should  make  use  of 
its  functional  power,  and  not  be  aided  and  sustained  at  every  stage 
as  if  it  were  a  natural  weakling. 

To  farinaceous  substances,  broths,  occasionally  an  egg,  a  little 
minced  steak  or  chop,  a  baked  potato,  a  little  custard  or  tapioca 
pudding,  stewed  fruits  of  different  sorts,  may  be  added  with  advan- 


oughly  cleaned,  and  afterward  be  placed  ia  a  cup  of  clean  water  until  they  are  again 
required. 

*  [For  this  purpose  a  teaspoonful  of  prepared  barley  may  be  boiled  with  a  cupful 
of  water,  so  as  to  form  a  gruel.  It  may  be  mentioned,  in  this  connection,  that  the  cheese 
of  cow's  milk,  when  taken  into  the  stomach  of  an  infant,  is  apt  to  coagulate  into  large, 
firm  masses,  which  are  slowly  digested,  and  cause  irritation  of  the  bowel  by  their  pres- 
ence, while  the  cheese  of  human  milk  forms  soft,  flocculent  curds,  as  may  be  noticed  in 
the  milk  thrown  up  at  any  time  by  a  nursing  infant, — Ed.] 
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tage,  when  it  is  a  year  old,  or  has  had  its  "  eye-teeth."  Cakes,  can- 
dies, pastry,  cheese,  salt  meat,  certain  vegetables  in  their  natural 
state  (beans,  peas,  cauliflower,  cabbage,  etc.)  are  always  injuri- 
ous, and  should  not  be  permitted  on  any  pretext.  A  good  diet  for 
a  child  from  twelve  to  eighteen,  or  even  twenty -four  months  old, 
is  brown  bread  and  milk  in  the  morning,  after  its  bath,  varied  occa- 
sionally with  a  saucer  of  wheat-grits,  oatmeal  porridge  or  hominy, 
all  mixed  plentifully  with  milk.  At  one  o'clock  a  chop,  or  piece  of 
tender  steak,  or  chicken  finely  minced,  with  a  baked  potato  and  a 
little  fresh  butter,  and  milk  to  drink.  At  five  and  a  half  o'clock, 
brown  bread  and  milk.   To  bed  at  six  and  a  half  to  seven  o'clock.* 

The  following  are  some  excellent  rules  about  babies,  taken 
from  Dr.  Jacobi's  work  on  Infant  Diet: 

"  Boil  a  teaspoonful  of  powdered  barley  (grind  it  in  a  coffee- 
grinder)  and  a  gill  of  water,  with  a  little  salt,  for  fifteen  minutes; 
strain  it,  and  mix  it  with  half  as  much  boiled  (?)  milk  and  a  lump 
of  white  sugar.  Give  it  lukewarm  through  a  nursing-bottle. 
Keep  bottle  and  mouth-piece  in  a  bowl  of  water  when  not  in  use. 
Babies  of  five  or  six  months,  half  barley-water,  and  half  boiled  (?) 
milk,  with  salt  and  white  sugar.  Older  babies,  more  milk  in  pro- 
portion. When  babies  are  very  costive,  use  oatmeal  instead  of 
barley.  Cook  and  strain.  When  your  breast-milk  is  half  enough, 
change  off  between  breast-milk  and  food.  In  hot  summer  weather 
try  the  food  with  a  small  strip  of  blue  litmus  paper.  If  the  blue 
paper  turns  red,  either  make  a  fresh  mess,  or  add  a  small  pinch  of 
baking  soda  to  the  food.  Infants  of  six  months  may  have  beef 
tea  or  beef  soup  once  a  day,  or  mixed  with  the  other  food.  Babies 
of  ten  or  twelve  months  may  have  a  crust  of  bread  and  a  piece  of 
rare  beef  to  suck.  No  child  under  two  years  ought  to  eat  at  your 
table.  Give  no  candies  ;  in  fact,  nothing  that  is  not  contained  in 
these  rules,  without  a  doctor's  order." 

It  will  be  remarked  that  I  previously  objected  to  boiling  the 
milk,  save  in  diarrhoeal  complaints. 


The  Care  of  Feeble  Infants. 

When  the  infant  is  born  feeble  the  same  rules  apply  as  in 
a  healthy  condition,  with  respect  to  dress,  etc. — the  subsequent 
care  will  be  presently  detailed.  Occasionally  its  weakness  is  ex- 
cessive, and  it  requires  special  care  and  attention.  This  original 
weakness  may  be  due  either  to  premature  birth,  or  to  the  fact  of 


*  [Most  young  children  will  demand  food  oftener  than  thrice  daily. — Ed.] 
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its  being  the  child  of  a  delicate  mother.  In  this  case  its  future 
welfare  is  doubtful.  Such  children  demand  of  necessity  a  particu- 
lar sort  of  hygiene,  and  intelligent,  uninterrupted  care,  but  through 
ignorance  or  neglect,  these  are  frequently  deficient. 

The  signs  of  congenital  feebleness  may  be  mentioned  as  fol- 
lows :  a  child  born  in  this  condition  weighs  only  about  three  and 
a  half  to  four  pounds,  and  sometimes  still  less.  In  other  words, 
its  weight  scarcely  equals  one-half  to  three-fourths  that  of  an  ordi- 
nary infant  born  at  the  proper  time.  Even  before  weighing  the 
infant,  a  probable  judgment  may  be  formed  of  its  state  by  the  fol- 
lowing characteristic  features  :  in  such  children  the  organs  are 
unfinished,  and  the  functions  are  incomplete.  The  skin  is  soft, 
delicate,  and  of  uniformly  bright  red  color.  Its  transparence  is  so 
great  that  occasionally  the  blood-vessels  in  it  are  distinctly  visible. 
The  cries  are  without  vigor,  and  are  acute  and  monotonous.  The 
respirations  are  feeble  and  not  very  apparent,  the  chest-walls  be- 
ing almost  motionless  ;  sometimes,  indeed,  unless  we  watch  these 
movements  closely  during  some  moments,  we  might  believe  they 
had  altogether  stopped.  More  than  once,  mistakes  have  been 
made  in  this  regard,  which  might  have  been  followed  by  fatal  con- 
sequences had  they  not  been  discovered  in  time. 

Of  all  the  muscular  organs,  the  heart  performs  its  work  best, 
its  pulsations  being  as  rapid  and  strong  as  they  were  before  the 
birth  of  the  child.  The  infant  continues  in  a  half-torpid  state  and 
has  not  strength  enough  to  take  the  breast  without  assistance. 

The  muscles  of  the  cheeks,  of  the  tongue  and  of  the  palate,  are 
insufficient,  and  have  not  power  enough  to  exercise  suction.  Swal- 
lowing is  often  slowly  and  imperfectly  performed,  and  a  portion  of 
the  fluids  given  are  not  swallowed.  This  symptom  is  always  a 
grave  one,  since  the  life  of  the  child  largely  depends  on  its  being 
able  to  take  sufficient  nourishment  at  frequent  intervals. 

Such  are  the  most  apparent  and  accentuated  features  of  original 
feebleness,  examples  of  which  will  be  encountered,  at  one  time  or 
another,  by  every  one.  By  the  side  of  the  typical  form  of  this 
condition  there  is  an  original  state  which  may  be  compared  with 
it,  but  which,  on  account  of  the  cause,  and  the  future  prospect  of 
the  cases,  differs  from  it.  I  refer  to  those  children  who  are  born 
small  and  thin,  with  a  weight  averaging  from  four  to  five  pounds, 
and  who  present,  nevertheless,  an  amount  of  energy  and  vitality 
which  would  never  be  suspected  from  their  outward  appearance. 
They  are  born  at  or  near  full  term,  but  during  intra-uterine  life 
have  not  become  sufficiently  developed.  Their  nutrition  has  been 
imperfect,  and  their  growth  interfered  with,  owing  to  the  influ- 
ence of  different  causes.    Very  often  they  are  the  offspring  of 


I 


472  THE  CAKE  OF  INFANTS  IN  HEALTH. 

mothers  who,  during  pregnancy,  have  been  attacked  with  some  de- 
bilitating form  of  disease  ;  or,  without  being  ill,  have  been  sub- 
jected to  privations.  These  children,  after  birth,  seem  to  be  in  a 
hurry  to  make  up  for  their  losses,  or  rather  to  reach  the  point 
where  they  should  be.  They  take  their  mother's  breast  with  avid- 
ity, and  their  appetite  is  almost  insatiable.  In  this  respect,  they 
very  much  resemble  hungry  convalescents  from  a  long  and  weari- 
some malady.  Such  children  have,  in  fact,  only  the  appearance 
of  congenital  feebleness.  Their  organs,  although  thin  and  small, 
have  gone  through  the  natural  stages  of  development,  and  it  is 
easy  to  perceive  that  they  are  ready  to  perform  their  functions. 

The  following  may  be  said  respecting  the  destiny  of  infants  born 
prematurely  :  if,  during  the  first  few  days  following  their  birth, 
these  children  do  not  receive  all  the  care  their  state  requires,  their 
speedy  death  is  an  assured  thing.  If  such  children  are  the  offspring 
of  intelligent  parents,  who  are  likewise  in  easy  circumstances,  the 
care  which  their  condition  requires  is  obtained  for  them,  and  very 
often  they  are  then  enabled  to  pass  safely  through  the  first  weeks 
of  life.  In  a  brief  period,  owing  to  rapid  development,  the  imper- 
fections which  result  from  the  conditions  surrounding  their  birth 
are  permanently  effaced,  and  they  grow  into  a  strong  and  vigor- 
ous childhood.  To  give  an  idea  of  the  amount  of  congenital  fee- 
bleness which  is  the  sad  heirloom  of  children  of  the  poor,  I  will 
merely  say  that  it  has  been  estimated  that  one-half  to  two-thirds 
of  the  total  number  die  during  the  first  few  months  of  exist- 
ence. 

It  is  not  by  the  use  of  special  drugs  that  we  shall  be  able  to  effect 
the  avoidance  of  the  dangers  of  this  condition,  but  it  is  by  hy- 
giene, or  by  a  suitable  adaptation  of  food,  heat,  and  cleanliness  to 
the  wants  of  the  infant. 

Food.— This  must  consist  exclusively  of  milk,  and,  if  possi- 
ble, of  woman's  milk.  A  nurse's  is  preferable  to  a  mother's  milk, 
because  she  is  better  able  to  supply  the  pressing  needs  of  the 
infant  during  the  first  few  days  after  birth.  A  nurse  should  be 
chosen  whose  nipples  are  prominent,  of  medium  size,  and  well  per- 
forated, so  that  the  milk  may  be  made  to  spout  readily.  Whenever, 
in  consequence  of  extreme  weakness,  the  infant  is  unable  to  draw 
the  milk,  the  nurse  must  press  the  milk  from  her  breasts  and  al- 
low it  to  flow  into  the  child's  mouth,  only  restraining  an  excess  of 
it  when  she  sees  that  the  infant  cannot  swallow  with  sufficient 
rapidity.  Of  course  the  quantity  of  milk  given  at  each  nursing 
should  be  small,  as  the  capacity  of  the  infant's  stomach  is  likewise 
small  and  its  power  of  digestion  is  very  feeble.  Such  an  infant 
should  take  about  one  ounce  the  first  day,  and  increase  this  quan- 


THE  CAEE  OF  INFANTS  IN  HEALTH. 


473 


tity  by  degrees  until  it  takes  one  pint  by  tbe  end  of  the  first  montli, 
and  one  and  one-half  pints  at  the  end  of  the  second  month,  during 
the  twenty-four  hours.  The  rule  is  to  give  but  little  milk  at  a  time, 
but  give  a  frequently.  The  intervals  of  nursing  should  be  at  least 
every  two  hours  during  the  day,  every  three  hours  during  the 
night,  and  this  should  be  persisted  in  for  some  weeks,  even  though 
it  be  necessary  to  awaken  the  infant  in  order  to  accomplish  it. 
After  that  time  the  intervals  may  be  lengthened  somewhat,  espe- 
cially at  night,  since  repose  is  necessary  for  the  stomach,  and 
there  should  be  for  it  periods  of  inactivity  when  it  is  not  obliged 
to  digest.  Of  course,  to  measure  accurately  the  quantity  of  breast- 
milk  given  is  difficult,  and  the  amounts  above  mentioned  will 
serve  merely  as  guides  for  the  judgment. 

Air  is  an  essential  food  of  the  blood,  and  a  feeble  child  must 
have  plenty  of  it.  This  is  not  easily  accomplished  because  its  vitali- 
ty is  below  par  and  its  breathing  is  imperfectly  performed.  In  the 
fine  weather  of  spring  and  summer  months,  and  after  the  child  is 
one  month  old,  it  should  go  out  of  the  house  every  day.  Cold 
should  be  avoided,  and  during  the  late  autumn  and  winter  it  is  pre- 
ferable to  keep  a  feeble  young  infant  in  the  house,  at  least  until  it 
is  several  months  old.  Great  attention  should  then  be  paid  to  the 
ventilation  of  its  chamber,  where  the  air  should  be  renewed 
daily. 

Heat. — It  is  not  enough  that  an  infant  who  is  born  before  full 
term,  or  in  an  enfeebled  condition,  should  never  be  chilled.  It 
should  also  be  kept  constantly  warm.  The  feet,  hands,  nose,  etc., 
are  to  be  felt  from  time  to  time,  and  must  be  neither  blue  nor  icy  ; 
for  if  this  be  permitted,  respiration  and  circulation  will  both  soon 
come  to  a  standstill.  In  order  to  keep  an  enfeebled  infant  warm, 
it  does  not  suffice  to  cover  it  with  cotton-wool,  flannel,  etc.  The 
sources  of  its  natural  heat  must  also  be  stimulated.  The  substan- 
ces mentioned  are  mere  protective  agents.  They  do  not  furnish 
heat  unless  they  have  previously  been  heated.  The  infant  must  be 
rendered  capable  of  producing  heat  itself.  In  order  to  effect  this, 
recourse  must  be  had  to  gentle  friction,  rubbing  and  kneading  of  the 
infant's  body  and  limbs  at  regular  intervals.  All  its  clothes  should 
be  taken  off,  and  it  should  be  placed  on  the  knees  of  the  nurse  near 
an  open  wood  fire.  The  nurse's  hand  must  be  warmed  and  the  palm 
moistened  with  a  few  drops  of  sweet-oil.  or  vaseline.  Then  the 
rubbing  is  begun  :  first  the  feet,  afterward  the  legs,  thighs,  arms, 
trunk,  etc.  This  kneading  process  excites  the  infant  to  contract 
its  muscles,  move  its  limbs,  dilate  its  chest.  Soon  its  skin  becomes 
colored,  warm,  in  a  glow.  These  manipulations  should  last  five 
minutes,  and  should  be  repeated  three  or  four  times  in  twenty-four 
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hours.  The  functions  of  circulation,  movement,  and  respiration 
are  awakened.  The  power  of  suction  soon  shows  itself,  and  the 
baby  becomes  able  to  draw  milk  from  the  breasts.  Let  it  be 
understood  that  the  infant  does  not  dislike  these  useful  manoeu- 
vres, but  shows  signs  of  satisfaction  in  various  ways. 

Cleanliness. — An  enfeebled  infant  must  be  kept  especially  clean 
and  must  not  be  permitted  to  breathe  an  atmosphere  vitiated  with 
filth.  A  warm  bath  (about  90°  to  95°  Fahr.)  should  be  given  it  each 
day  and  should  last  three  to  five  minutes.  After  its  bath  it  should 
be  carefully  dried  with  warm,  soft  napkins,  rubbed  as  before 
described  and  powdered  around  joints,  in  groins,  between  but- 
tocks, etc.  It  should  be  frequently  examined  to  see  if  its  diaper 
be  soiled,  and  should  then  immediately  be  changed  and  the  soiled 
skin  should  be  washed  with  warm  water  and  a  soft  sponge,  and 
then  carefully  dried  and  powdered.  The  cot,  bed-linen,  mattresses, 
etc.,  must  be  kept  very  clean  and  thoroughly  aired  every  day  or 
two. 

Attention  to  the  above  hygienic  rules  will  give  surprising  re- 
sults, and  at  three  months  of  age  these  enfeebled  children  will  fre- 
quently enter  upon  a  normal  condition  of  bodily  health  and  vigor. 
An  opposite  course  will  inevitably  lead  to  most  deplorable  re- 
sults. 
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DISEASES  OE  THE  DIGESTIVE 
ORGANS  IN  INEANCY 
AND  CHILDHOOD. 


[Before  proceeding  directly  to  a  description  of  the  diseases 
which  are  peculiar  to  the  digestive  organs  of  infants  and  young 
children,  it  will  be  serviceable  to  consider  some  of  the  peculiari- 
ties of  the  function  of  digestion  in  these  immature  persons  and 
to  explain  the  relative  values  of  a  few  of  the  symptoms  which  are 
likely  to  attract  a  parent's  attention  when  a  child's  digestion  is 
deranged. 

In  a  young  infant  the  sense  of  taste,  like  other  of  the  special 
senses,  is  far  from  being  as  active  as  it  becomes  a  few  years  later ; 
but  its  absence  is  in  a  small  degree  supplied  by  instinct,  as  in  the 
case  of  the  young  of  animals.  While  it  will,  therefore,  take  most 
naturally  the  milk  from  its  mother's  breast,  it  will,  nevertheless, 
instinctively  seize  and  suck  with  its  lips  and  tongue  any  similar 
object,  such  as  the  end  of  a  finger.  Flavors  of  all  kinds,  unless 
they  are  quite  decided,  appear  to  be  unappreciated. 

It  is  not  until  about  the  third  month  that  saliva  commences  to 
flow  into  the  mouth  of  an  infant,  and  even  then  it  is  thought  by 
many  physicians  to  be  hardly  capable  of  changing  starch  into  the 
kind  of  sugar  called  glucose,  this  being  one  of  the  uses  of  saliva  in 
adults.  It  is  ordinarily  three  months  later  before  teeth  make  their 
appearance,  and  at  this  time  it  is  usual  for  the  saliva  to  be  consid- 
erably increased  in  quantity.  At  the  same  time  the  amount  of 
mucus  poured  out  by  the  glands  of  the  mouth  is  also  greater,  and 
we  then  see  a  drooling  or  dribbling  of  saliva  as  one  of  the  early 
evidences  of  the  cutting  of  teeth.  Until  this  flow  of  saliva  has 
become  well  established,  it  is  not  proper  to  give  an  infant  food  con- 
taining starch  in  any  form,  since  it  lacks  sufficient  means  for 
digesting  it,  and  there  is  great  liability  that  disturbance  of  the 
stomach  and  intestinal  canal  will  result. 
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In  adult  life,  muscular  contractions  of  the  stomach,  during  the 
presence  of  food  in  its  cavity,  serve  an  important  purpose  in  caus- 
ing a  thorough  mixture  of  its  contents  with  gastric  juice — a  pro- 
cess which  is  very  important  in  the  proper  digestion  of  solid  food. 
In  an  infant,  however,  these  contractions  and  movements  of  the 
walls  of  the  stomach  are  very  feeble,  and  it  is,  therefore,  necessary 
that  whatever  food  is  taken  should  be  in  a  fluid  or  nearly  fluid 
condition.  When  milk  enters  the  stomach,  the  cheese  (or  casein) 
contained  in  it  is  soon  curdled  by  the  acid  gastric  juice ;  but  in  the 
case  of  human  milk  these  curds  are  usually  soft  and  pulpy,  and 
neither  irritate  the  inner  coating  of  the  stomach  nor  resist  the 
action  of  the  gastric  juice.  The  casein  of  cow's  milk  is  apt,  how- 
ever, to  form  firmer  masses  of  curd,  and,  in  the  case  of  infants 
with  feeble  power  of  digestion,  these  firm  curds  are  hard  of  diges- 
tion, more  irritating  by  their  presence,  and  may  either  cause  vom- 
iting or  may  be  carried  into  the  intestine,  where  they  undergo 
fermentation  and  decomposition,  filling  the  belly  with  gas  and 
causing  diarrhoea  or  constipation  or,  alternately,  both.  In  using 
cow's  milk  as  food  for  young  babies  it  is  therefore  sometimes  found 
necessary  to  add  to  it  a  gruel  of  barley  or  a  small  amount  of  gela- 
tine dissolved  in  water,  so  as  to  prevent  the  gastric  juice  curdling 
the  casein  so  quickly,  thereby  securing  its  easier  digestion  ;  or,  as 
hereafter  mentioned,  on  page  498,  the  milk  can  be  so  treated  as  to 
get  rid  of  a  large  proportion  of  its  cheese  while  retaining  its  other 
elements. 

In  adults  the  secretion  from  the  pancreas,  which  is  emptied  into 
the  intestine  immediately  beyond  the  point  where  food  leaves  the 
stomach,  is  mixed  with  the  pulpy  mass,  and,  by  its  action  on  the 
fat  which  the  food  may  contain,  forms  what  is  known  as  an  emul- 
sion— that  is,  the  fat  is  separated  into  fine  drops  or  oily  particles, 
which  float  freely  in  the  fluids  containing  them.  This  condition 
of  minute  division  is  necessary  for  the  absorption  of  the  fat  from 
the  intestine  and  its  passage  into  the  lymphatic  or  lacteal  vessels 
from  which  it  is  discharged  into  the  blood.  l!^ow,  the  natural  food 
of  an  infant  contains  fat  or  cream  in  precisely  this  state  of  minute 
drops,  and  very  little  is  required  to  be  done  by  the  immature  diges- 
tive organs  to  fit  it  for  absorption. 

The  inorganic  substances  in  milk  undergo  no  digestion  what- 
ever, but  are  taken  up  directly  by  the  blood-vessels  of  the  stom- 
ach and  intestine,  together  with  the  watery  portion  in  which  they 
are  dissolved.  Sugar,  which  milk  also  contains,  is  so  changed  by 
the  secretions  of  the  intestine  that  it  can  also  be  readily  absorbed 
by  the  minute  blood-vessels. 

It  will  from  this  be  seen  that  the  stomach  of  an  infant  should 
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serve  mainly  as  a  receptacle  for  holding  a  supply  of  food,  the  di- 
gestive functions  which  it  is  capable  of  performing  being  naturally 
but  few  as  compared  with  those  of  an  adult  stomach. 

In  health  most  infants  have  from  two  to  three  movements  from 
the  bowel  dail}^,  and  these  are  of  a  soft,  pulpy  nature,  until  the 
time  for  cutting  the  teeth  has  arrived.  They  are  yellow  when  first 
voided,  but  quite  liable  to  turn  green  when  urine  is  passed  at  the 
same  time  and  the  two  are  together  exposed  for  a  while  to  the  air. 
This  green  color  is  to  be  distinguished  from  that  which  is  charac- 
teristic of  diarrhoea,  in  which  the  movements  are  green  when  they 
are  passed  and  have  an  appearance  of  containing  chopped  spinach.  * 
If  the  casein  contained  in  the  milk  taken  by  the  infant  has  not 
been  entirely  digested,  it  can  be  noticed  as  firm  lumps  in  the 
diaper. 

Vomiting. 

This  is  not  usually  so  serious  a  symptom  in  an  infant  as  it  is  in 
an  older  person.  The  most  common  cause  is  overfilling  the  stom- 
ach and  is  most  likely  to  occur  when  the  child  nurses  greedily, 
when  the  flow  of  milk  from  the  nipple  is  rapid  and  abundant, 
and  when  it  is  allowed  to  nurse  too  frequently.  Vomiting  from 
these  causes  is  probably  not  attended  with  nausea,  and  it  is  of  no 
harm  so  long  as  only  the  excess  of  milk  is  thrown  up.  If  it  makes 
its  appearance  soon  after  nursing,  it  is  still  fluid  as  when  taken, 
and,  other  things  being  natural,  it  is  sometimes  thought  to  be  an 
indication  of  an  abundance  of  supply.  If  it  occurs  a  little  later,  it 
will  have  become  curdled.  It  has  often  been  noticed  that  vomit- 
ing like  this  is  caused  by  laying  a  baby  on  its  left  side,  in  which 
position  the  liver,  being  uppermost,  presses  on  the  stomach  and 
sometimes  by  its  weight  expels  some  of  the  contents. 

Whenever  a  child  has  vomited  in  this  manner,  its  mouth  should 
be  cleansed  as  well  as  its  lips,  in  order  that  no  curdled  milk  may 
remain  there  in  contact  with  the  air,  to  undergo  fermentation 
and  putrefaction,  and  favor  the  occurrence  of  inflammation  of  the 
mouth. 

When  vomiting  is  caused  by  the  presence  of  firm  masses  of 
curd  in  the  stomach,  these  may  be  expelled  in  long  rounded  pieces, 
due  to  their  having  been  squeezed  through  the  oesophagus  (or  gul- 
let), and  I  have  seen  such  lumps  of  cheese,  as  large  as  a  finger,  and 
hard  enough  to  be  picked  up  and  thrown  across  the  room  without 


*  A  Bmall  dose  of  calomel  given  to  an  infant  will  also  cause  the  movements  to  become 
bright  green. 
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breaking.  This  most  often  occurs  when  cow's  milk,  improperly 
prepared,  instead  of  human  milk,  has  been  the  food  of  the  child. 

Rocking  in  a  cradle  or  in  the  arms  will  sometimes  cause  nau- 
sea, such  as  attends  sea-sickness  or  swinging,  especially  when 
there  is  some  indigestion,  and  it  may  lead  to  vomiting. 

There  are  yet  other  causes  more  serious  in  character  which 
should  be  borne  in  mind  ;  among  these  is  the  vomiting  which  takes 
place  when  a  child  has  a  cough.  Little  children  rarely  or  never 
spit  out  the  mucus  coughed  up  from  their  air-tubes,  but  swallow 
it.  This  mucus  is  not'  digested,  but  after  a  time  it  causes  nausea 
and  is  vomited.  This  act  also  helps  to  clear  the  wind-pipe  at  the 
same  time  of  any  mucus  which  may  be  in  it.  Indeed  an  emetic 
has  not  unfrequently  to  be  given  to  infants  who  are  not  able  by 
coughing  to  clear  mucus  from  their  air-tubes. 

One  of  the  early  symptoms  of  hydrocephalus,  or  dropsy  of  the 
head,  is  vomiting.  It  appears  to  be  entirely  unaccompanied  by 
nausea,  and  it  may  occur  several  times  in  the  day.  A  marked 
peculiarity  is  the  suddenness  with  which  it  takes  place — like  the 
spouting  of  water  from  a  pump.  When  a  child  presents  this  form 
of  vomiting,  together  with  other  symptoms,  as  described  on  another 
page  of  this  volume  (see  Hydrocephalus),  no  time  should  be  lost 
before  consulting  a  physician. 

Again,  most  of  the  eruptive  fevers  occurring  in  children  are 
ushered  in  with  vomiting.  If  a  thermometer,  such  as  is  described 
in  the  Chapter  on  Nursing,  be  put  into  the  bowel  or  arm-pit  and 
kept  for  five  minutes  closely  covered,  it  will  at  such  times  show 
that  there  is  fever.  The  child  will  also  be  dull,  or  have  headache, 
and  may  complain  of  nausea.  In  such  cases  the  vomiting  may  be 
very  difficult  to  control,  but  usually  stops  of  itself  when  the  dis- 
ease is  fairly  established.  This  symptom  is  thought  to  be  espe- 
cially present  in  the  onset  of  scarlet  fever. 

Prolonged  constipation,  intussusception,  hernia,  the  presence  of 
an  excess  of  urea  in  the  blood  in  consequence  of  disease  of  the  kid- 
neys, blows  or  falls  upon  the  head,  and  the  swallowing  of  poi- 
sonous substances  may  also  cause  vomiting. 

Treatment. — When  vomiting  is  caused  by  over-feeding,  the 
remedy  is  simple  and  suggests  itself.  When  it  is  due  to  sourness 
of  the  contents  of  the  stomach,  a  teaspoonful  of  lime-water,  or  five 
to  eight  grains  of  bicarbonate  of  sodium  or  of  potassium,  or  the 
same  amount  of  subnitrate  or  subcarbonate  of  bismuth  added  to  a 
couple  of  teaspoonfuls  of  milk,  will  be  advisable,  and  may  be  re- 
peated at  each  time  of  feeding.  A  small  and  hot  poultice  of  flax- 
seed or  corn-meal,  to  which  a  teaspoonful  of  mustard  flour  has 
been  added,  may  be  put  over  the  stomach.    Vomiting  due  to  the 
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severer  causes  before  mentioned  should  not  be  treated  without 
the  aid  of  a  physician  when  one  can  be  had. 

Pain  in  the  Bowels. 

Pain  in  the  bowels  is  most  commonly  shown  by  uncontrollable 
fits  of  crying,  during  which  the  face  becomes  white,  the  upper  lip 
turns  outward,  and  the  corners  of  the  mouth  are  raised.  The 
smiles  seen  on  the  faces  of  babies  during  sleep,  and  which  moth- 
ers and  nurses  are  so  fond  of  attributing  to  the  effects  of  '"angels' 
whispers,"  are,  unfortunately,  nothing  more  than  spasms  of  the 
muscles  of  the  face  caused  by  mild  attacks  of  belly-ache.  Tears 
do  not  often  flow  in  these  attacks— indeed  it  is  doubtful  if  an  infant 
under  three  months  of  age  has  any  to  shed ;  but  the  temper  of 
these  children  becomes,  sometimes,  almost  unbearable.  More 
or  less  active  and  forcible  kicking,  or  drawing  of  the  thighs  up 
against  the  belly  accompany  these  attacks  of  pain,  and  it  will 
generally  be  noticed  that  at  the  same  time  the  child's  belly  is 
bloated,  and  that  it  passes  wind  from  the  bowel.  In  these  cases 
pain  is  caused  by  over-distention  of  the  bowel  with  gas,  which 
comes  from  fermentation  of  undigested  food.  At  other  times  the 
pain  may  be  owing  to  constipation  or  to  some  disease  of  the  intes- 
tine, as  hereafter  described. 

Still  another  cause  of  pain  in  the  belly  is  acute  hydrocephalus, 
which  was  referred  to  when  speaking  above  of  vomiting.  In  this 
disease,  however,  the  belly,  instead  of  being  bloated,  will  usu- 
ally be  found  to  be  flat  or  hollowed,  and  there  will  be  constipation 
instead  of  looseness  of  the  bowels,  as  is  likely  to  be  the  case  from 
indigestion. 

The  presence  of  tvorms  in  the  intestinal  canal  gives  rise  occa- 
sionally, to  pain  in  the  bowels  of  older  children.  The  ability  of 
such  children  to  talk  will  enable  them  to  indicate  the  seat  of  the 
pain,  and  the  other  symptoms  will  be  described  on  page  521. 

It  is  a  matter  of  experience  among  nurses  that  cold  feet  will 
give  young  infants  a  belly-ache,  and  that,  when  the  feet  have  been 
warmed  and  rubbed  before  a  fire  and  snugly  wrapped  in  flannel, 
the  colic  will  cease. 

When  pain  is  caused  by  indigestion,  infants  will  often  eagerly 
swallow  whatever  food  is  placed  in  the  mouth,  and  seem  to  be 
ravenously  hungry.  The  first  effect  of  giving  them  the  breast  or 
bottle  is  usually  to  quiet  them,  but  the  food  taken,  especially 
when  it  consists  of  starchy  substances,  soon  adds  to  the  pre- 
vious trouble,  and  the  pains  are  rendered  worse  than  they  were 
before.  It  may  be  a  hard  trial  of  forbearance  for  a  mother  to 
Vol.  I.— 31 
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refrain  from  feeding  her  child  at  such  times,  but  it  would,  in  the 
end,  be  kinder  treatinent — indeed  it  may  be  said  to  be  quite  neces- 
sary— to  give  it  the  breast  or  bottle  at  longer  intervals  and  in  les- 
sened quantity. 

The  treatment  of  pain  in  the  abdomen  depends,  of  course,  upon 
the  cause.  When  it  is  owing  to  bloating  with  gas  or  flatulence, 
rocking  in  a  cradle  is  only  of  service  so  far  as  it  renders  the  child 
giddy  and  stupefies  it.  The  practice  of  holding  a  child  in  the  arms, 
and  then,  while  sitting  in  a  chair  without  rockers,  "chunking"  it 
back  and  forth,  together  with  "trotting "it  on  the  knee  of  the 
mother,  are  rough  measures  for  exciting  action  of  its  intestines 
and  expelling  the  wind  ;  but  there  are  other,  safer,  and  more 
agreeable  methods  which  should  be  employed  instead,  since  its 
crying  may  be  due  to  the  pain  of  an  inflammation,  a  rupture, 
or  an  intussusception  (see  page  527),  in  which  cases  these  methods 
would  be  of  positive  harm. 

The  domestic  remedies,  consisting  of  teas  of  sage,  catnep,  or 
anise-seed,  or  a  drop  of  essence  of  peppermint  (not  the  oil)  in  a  tea- 
spoonful  of  sweetened  warm  water,  are  by  no  means  bad  ones  if 
not  too  much  resorted  to ;  but  the  most  comforting  thing  (and 
something  which  can  be  used  together  with  one  or  another  of  the 
above  remedies)  will  be  a  large,  light  poultice  of  flaxseed  meal, 
corn-meal,  hops,  or  bran,  made  with  hot  water,  covered  with  flan- 
nel, and  applied  over  the  entire  abdomen  as  warm  as  it  can  be 
comfortably  borne  on  the  cheek  or  against  the  inside  of  the  elbow 
of  the  person  who  makes  it.  This  rarely  fails  to  give  speedy  com- 
fort and  to  be  followed  by  expulsion  of  the  gas  which  has  caused 
the  pain.  A  hot  poultice  will  likewise  relieve,  more  or  less,  the 
pain  which  attends  more  serious  bowel  troubles,  and  is  therefore 
safe  to  resort  to  in  nearly  all  cases. 

These  remedies  should  be  the  only  ones  used  without  the  aid 
of  a  physician  (unless  I  except  one  or  two  doses,  if  required,  of 
five  to  fifteen  drops  each  of  paregoric  given  in  sweetened  warm 
water),  since,  as  above  shown,  the  crying  and  other  symptoms 
may  be  owing  to  troubles  of  a  serious  character  which  require 
skill  for  their  detection.  Least  of  all  should  resort  be  had  to 
soothing  syrups,  whiskey,  gin,  or  opium  in  any  other  form  than 
paregoric,  as  above  mentioned.  There  is  little  doubt  that  multi- 
tudes of  infants  have  been  fatally  drugged  for  stomach-ache,  when 
other  causes  have  been  to  blame,  or  when  too  powerful  remedies 
have  been  used  without  competent  judgment  as  a  guide. 


Constipation. 

The  consideration  of  this  subject  will  be  found  on  page  513. 
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The  Cry  of  an  Infant, 

While  speaking  of  this  subject,  in  connection  with  pain  in  the 
belly,  it  may  be  well  to  refer  here  to  some  of  the  peculiarities 
which  belong  to  the  cry  of  an  infant  as  indicative  of  certain  con- 
ditions. This  is  the  more  desirable  because  many  mothers  and 
nurses  are  inclined  to  attribute  every  cry,  which  is  not  caused 
by  a  misplaced  pin,  to  the  existence  of  a  '"stomach-ache,"  and  to 
ti'eat  it  accordingly. 

Within  the  first  week  after  birth  the  urinary  secretion  is  estab- 
lished, and  an  infant  sometimes  has  a  prolonged  attack  of  crying 
resembling  that  which  accompanies  a  true  belly-ache.  At  such 
times  it  may  be  noticed  that  the  urine  stains  the  diaper  a  red  or 
salmon  color,  and  may  leave  a  spot  of  colored  sediment.  This 
is  due  to  small  crystals  of  uric  acid — one  of  the  constituents  of 
the  urine — which  have  collected  in  the  kidneys,  and  which  are 
now  being  washed  out  by  the  early  flow  of  urine.  The  age  of  the 
child  and  the  presence  of  such  a  stain  on  the  diaper  will  serve  to 
distinguish  this  from  pain  in  the  intestine. 

In  the  course  of  acute  hydrocephalus,  or  dropsy  of  the  head, 
children  have  a  peculiar  cry,  more  nearly  resembling  a  shriek  or 
scream.  It  takes  place  suddenly,  sometimes  when  the  child  has 
been  quietly  sleeping.  It  does  not  always  last  long,  but  may  be  re- 
peated at  intervals.  By  striking  its  head,  or  pulling  its  hair  ;  by 
boring  with  the  back  of  the  head  into  the  pillow,  or  rolling  it  per- 
sistently from  side  to  side,  it  will  readily  be  seen  that  the  head  is 
the  seat  of  the  trouble.  When  the  cry  ceases  (which  may  be  soon), 
the  child  may  at  once  go  to  sleep,  and  again  awaken  with  the  same 
sharp,  long-continued  cry. 

Not  unlike  this  cry  is  that  which  is  made  by  children  affected 
with  disease  of  the  hip  or  some  other  large  joint.  In  these  cases 
the  pain  is  caused  by  spasm  of  the  muscles  in  the  neighborhood  of 
the  inflamed  joint.  It  is  most  apt  to  occur  spontaneously  during 
sleep,  but  any  sudden  movement  or  jarring  of  the  joint  when  the 
child  is  awake  may  cause  it  to  scream  in  a  similar  manner. 

Ear-ache,  due  to  inflammation  of  the  middle  cavity  of  the  ear 
or  to  a  boil  or  abscess  in  the  outer  canal,  is  by  no  means  of  uncom- 
mon occurrence,  and  is  often  overlooked  as  a  cause  of  crying  in 
children  unable  to  talk,  until  bursting  of  the  drum-membrane  or 
of  the  skin  covering  the  abscess  allows  a  discharge  of  matter  to 
take  place,  and  thus  reveals  the  seat  of  trouble.  The  crying  is  apt 
to  be  severe,  prolonged,  and  worse  at  night,  and  the  child,  by  tug- 
ging or  rubbing  at  its  ear  or  the  side  of  its  head,  may  attract 
attention  to  the  location  of  the  pain. 
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Soreness  of  the  buttocks  from  acid  discbarges  from  the  bowels, 
or  from  diapers  which  are  allowed  to  remain  too  long  in  contact 
with  the  skin  after  they  are  wet  with  urine,  together  with  the 
itching  caused  by  skin-diseases,  are  also  provocative  of  much 
crying  of  a  less  intense  character. 

The  cry  caused  by  the  prick  of  a  pin  or  needle  is  usually  sharp, 
violent,  and  continues  as  long  as  the  irritation  is  kept  up.  The 
face  usually  becomes  red  or  dusky,  and  the  infant  struggles  with 
its  limbs  and  entire  body.  Convulsions  not  uncommonly  occur 
after  the  pain  has  continued  for  some  time  unrelieved. 

The  cry  which  accompanies  teething  is  of  an  irritable  charac- 
ter, and  varies  from  a  moan  to  a  decided  scream.  If  there  is 
much  irritation  or  swelling  of  the  gums,  the  hands  of  the  infant 
may  be  thrust  into  its  mouth,  and  the  reddened  gums  and  dribbling 
saliva  will  direct  attention  to  the  source  of  trouble. 

Infants  suffering  with  diseases  of  the  respiratory  organs  have 
a  cry  which  resembles  more  nearly  a  groan  or  a  grunt,  and  is  re- 
peated with  every  expiration.  At  the  same  time  it  will  be  ob- 
served that  with  each  inspiration  of  air  the  nostrils  open  more 
widely  than  at  other  times. 

The  bites  of  fleas,  bed-bugs,  and  mosquitoes  should  not  be 
overlooked  when  a  cause  of  crying  is  searched  for. 

Red-gum — Strophulus. 

There  is  an  erruption  which  is  liable  to  appear  upon  the  skins 
of  young  babies  at  any  time  before  cutting  the  first  teeth,  and 
which  sometimes  causes  mothers  a  great  deal  of  anxiety  until 
they  know  its  nature.  It  begins  in  a  red  blotch,  which  is  slightly 
raised  at  its  centre  above  the  adjoining  skin.  The  color  passes 
away  after  a  time,  leaving  the  central  elevation  larger  and  some- 
what flattened.  Another  variety,  called  u-hite  gum,"  consists  of 
small  white  elevations,  varying  in  size  from  that  of  a  millet-seed 
to  the  bigness  of  a  pin's  head.  The  former  appear  upon  the  face, 
neck,  arms  and,  it  may  be.  upon  the  whole  body.  The  latter  are 
usually  confined  to  the  face  and  arms.  These  eruptions  and 
nettle  rash  indicate  either  that  the  infant  suffers  from  indigestion, 
or  that  it  has  been  kept  too  warm. 

Treatment. — Examine  carefully  any  cause  of  indigestion.  When 
that  is  removed,  these  troubles  usually  go  away  without  treat- 
ment. So  long  as  indigestion  and  excessive  warmth  continue,  they 
are  liable  to  stay  in  spite  of  any  treatment.  The  burning  and  itch- 
ing which  attend  them  may  be  relieved  by  sponging  with  cold 
water  in  which  bicarbonate  of  soda  (baking  soda)  has  been  dis- 
solved, in  the  proportion  of  a  teaspoonful  to  a  pint  of  water. — Ed.] 
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DISEASES. 

Diseases  affecting  the  digestive  system  are  frequent  in  infancy 
and  childhood.  They  are  readily  recognized,  and,  as  a  rule,  are 
amenable  to  treatment,  if  their  nature  is  understood  and  proi^er 
measures  are  employed  sufficiently  early.  If  they  are  neglected 
or  improperly  treated  in  their  commencement,  they  may  become 
obstinate  and  not  unfrequently  fatal. 

Simple  Inflammation  of  the  Surface  of  the  Mouth. 

This  disease  commonly  occurs  before  the  close  of  the  second 
year,  and  is  especially  frequent  under  the  age  of  one  year.  Many 
cases  are  mild  and  overlooked.  It  is  sometimes  confined  to  a  por- 
tion of  the  surface,  while  in  other  cases  it  is  general,  affecting  the 
mucous  membrane  of  the  tongue,  the  gums,  lips,  and  perhaps  also 
the  inner  surface  of  the  cheeks.  Another  name  for  it  is  siviple 
stomatitis. 

This  inflammation,  like  other  inflammations  of  mucous  sur- 
faces, is  characterized  by  redness,  thickening,  or  swelling  (this 
being  most  marked  upon  the  gums,  especially  around  the  teeth), 
increased  secretion  of  mucus,  and  an  increased  production  and 
casting-off  of  the  delicate  microscopic  cells  (epithelium)  which 
cover  and  protect  this,  as  they  do  all  other  mucous  surfaces.  The 
heat  of  the  mouth  is  sometimes  augmented  in  an  appreciable  de- 
gree. In  severe  cases  the  swollen  and  soft  gums  bleed  easily  when 
pressed,  a  light  fur  covers  the  tongue,  and  there  is  an  increased 
flow  of  saliva,  which,  mingled  with  the  mucus,  dribbles  from  the 
mouth,  and  sometimes  excoriates  the  lips.  In  mild  cases  there  is 
little  suffering,  but  in  other  instances  patients  are  fretful,  feel 
pain  from  the  contact  of  solid  substances,  as  food,  and,  if  nursing, 
may  wean  themselves,  from  dread  of  pressure  of  the  nipple.  This 
disease  terminates  favorably  with  proper  care  and  treatment,  if 
there  is  no  grave  co-existing  disease  ;  but  if  the  conditions  are 
unfavorable,  it  may  terminate  in  a  more  severe  form  of  inflam- 
mation, as  when  ulcers  are  formed. 

Causes. — The  use  of  indigestible  and  improper  food,  and  gen- 
eral anti-hygienic  conditions,  which  cause  derangement  of  the 
health  and  irritate  or  impair  the  digestive  function,  are  common 
causes  of  this  form  of  inflammation.  Several  years  ago  a  Cana- 
dian, having  good  general  health,  received  a  gun-shot  wound 
which  laid  open  his  stomach  ;  in  the  healing  a  flap  remained 
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which  could  be  raised  and  the  interior  of  the  stomach  inspected. 
Among  tlie  interesting  observations  made  was  this  :  that  irritative 
changes  produced  in  the  stomach  by  indigestible  substances  were 
followed  by  redness  and  other  appearances  of  irritation  upon  the 
surface  of  the  mouth.  The  observations  made  in  this  interesting 
case  established  the  fact,  which  physicians  had  already  learned 
through  experience,  that  irritation  of  the  digestive  organs,  and  es- 
pecially of  the  stomach,  is  sufficient  to  produce  inflammation  of 
the  inner  surface  of  the  mouth. 

In  young  children  any  kind  of  artificial  food  is  less  easily  di- 
gested than  the  breast-milk,  and  may,  under  certain  circumstan- 
ces, act  as  an  irritant  to  the  digestive  organs.  Hence,  infants  who 
are  carelessly  fed,  or  are  prematurely  weaned,  are  especially  liable 
to  this  form  of  inflammation.  The  use  of  drinks  too  hot  or  too  cool 
may  also  produce  it  by  their  local  action,  and  it  is  also  present  in 
measles  and  scarlet  fever. 

Treatment. — It  is  important  to  ascertain  the  cause,  and  to  re- 
move it  by  appropriate  hygienic  and  medicinal  measures.  If  it 
have  its  origin  in  indigestion  or  irritation  of  the  stomach  and  in- 
testines, or  inflammation,  this  should  be  relieved  by  change  in  diet 
and  soothing  and  correcting  internal  remedies.  The  disease  within 
the  mouth  will  usually  subside  soon  of  itself  when  the  cause  is 
removed,  but  mucilaginous  and  mild  astringent  lotions  may  be  re- 
quired. Borax  is  a  good  remedy,  used  locally  upon  the  inflamed 
surface  in  the  proportion  of  one  part  to  three  or  five  of  glycerine 
or  honey,  or  one  teaspoonful  of  powdered  borax  to  two  table- 
spoonfuls  of  water.  One  or  the  other  of  these  should  be  applied 
every  second  hour  to  the  surface  of  the  mouth,  by  means  of  a  large 
camel's-hair  pencil.  [As  a  mucilaginous  lotion,  flaxseed  tea  will 
be  serviceable. — Ed,] 

Ulcerous  Inflammation, — Ulcerous  Stomatitis. 

This  is  simple  stomatitis  (or  simple  inflammation  of  the  mucous 
membrane  of  the  mouth),  with  the  additional  element  of  ulcers. 
The  redness  usually  begins  upon  the  gums  and  extends  along  the 
surface,  not  only  of  the  gums,  but  of  the  tongue  and  cheeks.  Little 
white  points  appear  on  the  inflamed  surface  underneath  the  mu- 
cous membrane,  causing  slight  prominences.  These  points  are  pro- 
duced by  the  escape  of  fibrin  from  the  blood.  They  enlarge  and 
cause  ulceration  of  the  mucous  membrane  which  covers  them. 
Some  of  the  ulcers  are  small  and  circular,  while  Others  are  large 
and  irregular.    Sometimes  two  or  more  unite.    This  disease  is 
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usually  most  severe  upon  the  gums,  and  is  often  confined  to  their 
surface. 

The  causes  are,  to  a  certain  extent,  the  same  as  those  which 
produce  the  simple  inflammation  described  above.  An  enfeebled 
state  of  the  system,  however  produced,  is  a  common  cause.  In 
protracted  cases  of  fever  and  wasting-  affections  of  the  intestines 
and  lungs,  this  form  of  inflammation  is  apt  to  occur,  and,  if  the 
system  is  much  reduced,  it  is  an  unfavorable  complication. 

The  symptoms  in  ulcerous  stomatitis  are  more  severe  than  in 
the  simple  form  of  inflammation.  There  are  more  tenderness, 
fretfulness,  and  greater  flow  of  saliva.  In  severe  cases  infants 
nurse  with  reluctance,  and  sometimes  wean  themselves,  and  their 
breath  often  has  an  offensive  odor. 

Treatment. — It  is  important  to  remove  the  antecedent  disease 
or  the  anti-hygienic  condition  which  gives  rise  to  the  stomatitis. 
Cleanliness  of  the  person  and  of  the  room  and  house  should  be 
enjoined.  Tonic  remedies,  and  measures  designed  to  improve 
general  health,  are  useful,  as  iron  and  vegetable  bitters.  For  local 
treatment  the  remedy  wliich  is  most  highly  esteemed  by  physi- 
cians is  chlorate  of  potassium,  except  in  the  milder  cases,  in  which 
borax  answers.  The  chlorate  must  be  used  in  weak  solution  :  as 
two  grains  to  the  teaspoonful  of  water,  to  which  a  little  honey  or 
mucilage  is  to  be  added.  A  stronger  solution  causes  smarting. 
A  teaspoonful  may  be  allowed  to  run  over  the  surface,  and  swal- 
lowed eveiy  second  hour. 

Follicular  Inflammation  of  the  Surface  of  the  Mouth. 

This  is  inflammation  of  the  minute  glands  or  follicles,  wliich 
secrete  mucus,  and  with  which  the  mucous  membrane  of  the 
mouth  is  thickly  provided.  At  first  there  appear  minute  eleva- 
tions upon  the  surface,  which  are  pointed,  red  and  tender.  These 
enlarge  and  are  soon  seen  to  contain  a  minute  quantity  of  trans- 
parent liquid,  probably  mucus.  This  soon  becomes  turbid,  and 
the  membrane  covering  it  breaks,  leaving  an  ulcerated  surface. 
From  the  commencement  of  the  little  elevation  to  its  rupture  only 
two  or  three  days  elapse.  The  ulcers  are  round,  hard,  and  pain- 
ful. They  soon  heal  in  ordinary  cases,  leaving  a  scar.  The  num- 
ber of  ulcers  varies  from  six  or  eight  to  as  many  as  twenty. 

This  disease  most  frequently  occurs  during  the  time  when 
there  is  the  most  rapid  development  and  the  greatest  activity  of 
the  mucous  follicles  which  corresponds  with  the  first  dentition. 
This  period  in  life  is  therefore  a  predisposing  cause.  The  exciting 
causes  are  not  often  apparent.    Habitual  congestions  taking  their 
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origin  in  some  errors  of  the  digestive  organs  were  regarded  by 
Barrier  as  a  common  cause. 

In  most  instances  there  is  little  disturbance  of  the  general 
health.  The  ulcers  are  painful  when  pressed  or  touched,  and 
therefore  patients  avoid  solid  food  ;  and  sometimes  even  drinks 
are  painful,  unless  they  are  bland  and  unirritating.  In  its  general 
appearance  this  disease  resembles  ulcerous  inflammation  of  the 
same  surface  ;  but  the  inflanmiation  is  more  frequently  confined 
to  the  portions  of  the  surface  which  immediately  surround  the 
ulcers,  while  the  ulcers  are  circular  and  of  nearly  uniform  size. 

Treatment. — In  mild  cases  in  which  there  is  no  constitutional 
disturbance,  and  the  ulcers  do  not  run  together  but  remain  sepa- 
rate, patients  soon  recover  with  the  use  of  soothing  mucilaginous 
drinks,  such  as  flaxseed  tea  and  mild  astringent  lotions,  as  the 
ordinary  solutions  of  borax  (one  teaspoon  even  full  of  powdered 
borax  to  one  ounce  of  water).  In  exceptional  cases,  in  which  the 
ulcers  enlarge  and  present  an  unhealthy  appearance,  additional 
treatment  may  be  required ;  chiefly  nutritious  food,  stimulants, 
and  tonics. 

Sprue,  or  Thrush. 

This  term  is  used  to  designate  a  form  of  inflammation,  the  dis- 
tinguishing feature  of  which  is  the  presence  of  points  or  patches  of 
a  curd-like  appearance  upon  the  inflamed  mucous  surface.  Its 
usual  seat  is  the  mucous  membrane  lining  the  cavity  of  the  mouth, 
but  occasionally  the  sprue  extends  downward  over  the  surface  of 
the  throat  and  even  of  the  oesophagus.  It  never  appears  in  the 
air-passages,  and  is  seldom  observed  elsewhere,  without  occur- 
ring also  and  in  a  greater  degree  upon  the  surface  of  the  mouth. 

At  first  simple  inflammation  occurs.  There  next  appears  on 
the  inflamed  surface  minute,  translucent  points,  which  increase 
and  become  white  and  opaque.  Some  remain  as  points,  while 
others,  extending  and  perhaps  running  together,  form  patches  of 
greater  or  less  extent,  the  central  part  of  which  is  thickest  and 
most  prominent,  while  the  borders  are  but  little  elevated.  These 
patches  are  irregularly  circular,  and  their  highest  elevation,  which 
is  in  the  central  and  first-formed  part,  is  not  more  than  one-twelfth 
of  an  inch  in  thickness.  In  their  recent  state  they  closely  re- 
semble particles  of  curdled  milk  ;  and  the  nurse  often  mistakes 
them  for  such,  and  neglects  to  call  attention  to  them.  They  con- 
sist of  the  branches  and  sporules  of  a  microscopic  plant,  the  Oidi- 
um  albicans,  with  the  epithelial  cells,  etc. ,  entangled  between  the 
branches.  The  roots  of  this  vegetable  growth  penetrate  the  epi- 
thelial layer,  even  to  the  membrane  in  which  it  rests.    In  mild 
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cases  these  points  of  thrush  are  small  and  scattered.  If  the  patches 
are  large,  so  as  to  cover  a  considerable  part  of  the  surface,  there 
is  usually  a  reduced  state  of  the  system,  involving  danger,  from 
some  antecedent  disease,  as  protracted  diarrhoea,  inflammation  of 
the  lungs,  or  tuberculosis. 

The  symptoms  are  like  those  of  the  simple  inflammation. 
They  are  slight  in  mild  cases,  but  in  severe  cases  the  surface  is 
hot,  red,  and  tender.  There  may  be  a  free  flow  of  saliva,  or  the 
tongue  and  adjacent  surface  may  be  dry,  hot,  and  tender.  The 
severer  forms  have  been  said  by  Valleix  and  others  to  be  very 
fatal ;  but  the  fatal  result  is  due  chiefly  to  complications.  Sprue 
on  parts  exposed  to  view  is  easily  recognized.  The  patches  of 
diphtheria  are  larger  and  firmer,  and  more  closely  adherent.  Par- 
ticles of  curdled  milk,  which  bear  some  resemblance  to  the  patches 
of  sprue,  are  easily  washed  away  by  drinks. 

Treatment. — Improvement  of  the  general  health  and  attention 
to  the  diet  are  important.  The  nature  of  the  infant's  diet  should 
be  ascertained,  and  if  it  is  faulty  it  should  be  corrected.  Prefer- 
ence should  always  be  given  to  the  breast-milk  for  young  infants. 
Older  patients  should  have  bland,  unirritating,  and  easily  digested 
food.  On  removing  the  cause,  by  improving  the  aliment,  and,  con- 
sequently, the  general  health,  the  cure  is  most  prompt  and  effectual. 

Sprue  does  not  require  constitutional  measures.  Patients  re- 
cover with  local  treatment,  if  the  anti-hygienic  conditions  which 
give  rise  to  the  disease  are  removed.  The  surface  of  the  mouth 
should  be  washed  every  second  hour  with  a  solution  of  borax  ; 
one  drachm  to  one  ounce  of  glycerine  and  water,  or  with  the  mix- 
ture of  borax  and  honey  contained  in  the  shops  [and  composed  of 
a  drachm  of  powdered  borax  to  an  ounce  of  strained  honey].  This 
promptly  destroys  the  oidium  and  effects  the  cure. 

Gangrene  of  the  Mouth. 

The  diseases  of  the  cavity  of  the  mouth,  treated  of  in  the  fore- 
going pages,  are  comparatively  unimportant ;  but  gangrene  of  the 
mouth,  though  fortunately  rare  and  observed  only  under  unusual 
circumstances,  is  among  the  most  fatal  maladies  of  early  life. 

This  disease  is  sometimes  preceded  by  ulceration  at  the  point 
where  it  is  about  to  commence,  but  not  always.  It  ordinarily 
occurs  upon  the  inside  of  the  cheek,  and  begins  with  thickening, 
hardening,  and  tenderness,  indicating  inflammation  which  ex- 
tends beneath  the  mucous  membrane  into  the  tissues  of  the  cheek. 
Soon  the  purple  hue  of  gangrene  appears  upon  the  mucous  mem- 
brane at  the  most  prominent  point,  and  extends.    The  part  which 
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has  lost  its  vitality  separates,  leaving  an  excavation  of  a  greater 
or  less  size.  The  surface  from  which  the  decayed  part  has  been 
detached  is  dark  or  grayish,  and  has  an  offensive  odor,  if  the 
malady  is  not  checked.  Gangrene  may  be  checked  at  any  stage 
of  its  progress,  but  if  it  continues  to  extend  it  soon  produces  such 
destruction  as  necessarily  involves  a  fatal  result.  Gangrene  may 
commence  upon  the  gum,  where  it  soon  causes  loosening  and  loss 
of  teeth,  and  even  decay  and  casting  off  of  the  surface  of  the  jaw- 
bone.   In  patients  who  recover,  a  scar  remains  for  life. 

The  forms  of  inflammation  of  the  mouth,  previously  consid- 
ered, usually  occur  under  the  age  of  two  years.  Gangrene  occurs, 
as  a  rule,  between  the  ages  of  two  and  twelve  years. 

This  malady  is  ordinarily  secondary  to  some  other  affection, 
occurring  in  those  who  have  been  enfeebled  by  some  exhausting 
disease.  In  a  large  proportion  of  cases  it  is  a  sequel  of  measles  or 
scarlet  fever. 

Of  forty-six  cases,  whose  histories  were  collected  by  MM. 
Bouley  and  Caillault,  in  all  but  five,  measles  was  the  antecedent 
disease.  Of  the  ninety-eight  cases  collated  by  MM.  Rilliet  and 
Barthez,  the  antecedent  disease  was  measles  in  forty-one,  scarlet 
fever  in  five,  whooping-cough  in  six,  intermittent  fever  in  nine  ; 
typhoid  fever  in  nine,  mercurial  salivation  in  seven,  and  inflam- 
mation of  bowels  in  five  cases.  If  there  is  no  antecedent  disease, 
gangrene  of  the  mouth  only  occurs  in  those  who  have  become  en- 
feebled by  some  cause  which  seriously  impairs  the  nutrition.  Re- 
ducing treatment,  and  the  abuse  of  mercury,  was  once  a  more 
common  cause  of  gangrene  than  at  present.  Mercury  is  now 
seldom  employed  in  treating  the  maladies  of  infancy  and  child- 
hood, and  supporting  rather  than  depressing  remedies  are  com- 
monly used. 

Obviously,  from  what  has  been  stated,  the  symptoms  usually 
indicate  weakness  and  faulty  nutrition.  The  features  are  pallid, 
and  have  a  melancholy  expression.  Some  patients  are  fretful,  but 
others  quiet,  unless  when  disturbed.  The  suffering  is  not  in  pro- 
portion to  the  dangerous  character  of  the  malady.  The  pulse  is 
accelerated,  and  there  is  some  fever.  The  appetite  is  poor,  or 
sometimes  tolerably  good,  but  the  nutriment  must  be  chiefly  or 
entirely  liquid.  There  is  usually  considerable  thirst  but  no  vomit- 
ing or  derangement  of  the  bowels,  unless  from  a  complication. 
When  the  vital  forces  are  reduced,  and  especially  when  the  fatal 
result  approaches,  the  surface  presents  an  ashy  appearance,  and, 
finally,  the  limbs  become  cool,  notwithstanding  active  stimula- 
tion. 

Treatment. — Since,  in  cases  of  this  form  of  gangrene,  debility 


IN  INFANCY   AND  CHILDHOOD. 


491 


is  a  prominent  predisposing  cause,  the  patient  should  be  removed 
from  the  influence  of  all  depressing  agencies  or  conditions,  and 
tonics  with  the  most  nutritious  diet  be  prescribed.  Both  the  vege- 
table tonics  (as  gentian  or  cinchona,  in  doses  of  half  a  teaspoon- 
ful  of  the  tincture,  given  in  a  little  water  every  four  to  six  hours) 
and  preparations  of  iron  (as  tincture  of  the  chloride  of  iron,  in 
doses  of  ten  drops,  given  every  four  hours  in  glycerine  and 
water)  are  needed.  This  form  of  gangrene  requires  similar  local 
treatment  to  that  which  surgeons  are  in  the  habit  of  employing 
for  gangrene  resulting  from  inflammation  in  other  parts  of  the 
system.  The  diseased  parts  should  be  freely  bathed  with  a  solu- 
tion of  carbolic  acid,  in  the  following  formula  : 


This  should  be  used  every  two  or  three  hours,  so  as  to  destroy 
all  gangrenous  odor,  and  stimulate  the  surface  to  a  more  healthy 
action. 

The  strength  of  the  solution  may  be  made  greater,  but  it  should 
not  be  used  so  as  to  cause  pain,  unless  for  a  short  time. 

In  some  of  the  New  York  hospitals  pure  bromine  is  applied  to 
the  gangrenous  surfaces.  It  is  an  antiseptic,  and  it  was  found 
useful  in  army  practice  during  the  war  of  the  rebellion.  It  is 
probable  that  it  would  also  be  useful  in  gangrene  of  the 
mouth. 

It  is  almost  needless  to  say  that  a  disease  so  terrible  as  this 
will  require  the  careful  attention  of  a  physician,  and  should  not 
be  undertaken  by  any  irresponsible  person. 


The  opinion  which  has  been  prevalent  in  the  community,  and 
is  still  held  by  many,  that  dentition  is  a  cause  either  predisposing 
or  direct  of  many  infantile  maladies,  is  erroneous.  This  belief, 
which  was  current  when  the  nature  of  diseases  was  less  under- 
stood than  at  present  and  diagnosis  was  more  difficult,  has  lost 
its  hold  on  the  minds  of  medical  men,  and  now  has  little  influence 
on  medical  practice.  A  large  proportion  of  the  intelligent  and  ex- 
perienced physicians  of  the  present  time  consider  dentition  an  un- 
important cause  of  disease  ;  they  regard  it  as  a  cause  only  in  un- 
frequent  and  exceptional  instances.    But  there  are  some  physi- 


Carbolic  acid 
Glycerine. . . 
Water  


One  drachin. 
Three  ounces. 
Five  ounces. 


Mix. 


Teething — Dentition. 
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cians  who  still  hold  that  tardy  and  painful  evolution  of  the  teeth, 
accompanied  by  swelling  and  tenderness  of  the  gums,  should  be 
regarded  as  a  factor  in  the  production  of  certain  maladies,  espe- 
cially those  of  the  nervous  and  digestive  systems,  even  when  the 
organs  affected  are  situated  at  a  distance  from  the  mouth. 

It  is  important  to  understand  the  exact  relation  of  teething  to 
infantile  diseases  ;  whether  the  former  be  a  cause  of  the  latter, 
and  if  so,  to  what  extent.  Every  physician  is  called,  at  times,  to 
of  serious  disease  which  has  been  allowed  to  run  on  with- 
out treatment,  in  the  belief  that  the  symptoms  were  the  result  of 
dentition.  Thus  I  have  known  inflammation  of  the  covering  of 
the  brain  {meningitis),  inflammation  of  the  lungs,  and  of  the  in- 
testines, to  be  overlooked  even  by  physicians  of  experience,  the 
symptoms  having  been  carelessly  attributed  to  teething.  In  cities 
many  infants  lose  their  lives  from  neglected  diarrhoea,  especially 
during  the  summer  months,  the  friends  believing  it  to  be  a  symp- 
tom of  dentition,  and  a  relief  to  it,  till  they  become  alarmed  by 
the  loss  of  flesh  and  strength,  and  finally  seek  medical  advice. 

I  shall  endeavor  to  point  out  what  is  really  ascertained  in  ref- 
erence to  the  relation  of  dentition  to  diseases  :  The  first  dentition, 
or  that  of  infancy,  commences  about  the  age  of  six  months,  and 
ends  at  the  age  of  two  and  a  half  years.    The  corresponding 


Age. 


7th  month. 

9th  month. 
12th  month. 
ISth  month. 
24th  month. 


Teeth  cut. 


Central  incisors  (a). 
Lateral  incisors  (b). 
Anterior  molars  (c). 
Canine  teeth  (d). 
Posterior  molars  (e). 


Total  No.  of 
Teeth. 


12 
16 
20 


teeth  of  the  two  sides  pierce  the  gums  about  the  same  time.  The 
two  lower  central  incisors  appear  about  the  age  of  six  or  seven 
months,  followed,  in  the  order  in  which  they  are  mentioned,  by  the 
upper  central  incisors,  upper  lateral  incisors,  lower  lateral  incisors, 
the  four  anterior  molars,  the  four  canines  ("  eye"  and  "stomach" 
teeth),  and,  lastly,  by  the  four  posterior  molars.  The  incisors 
usually  appear  in  rapid  succession,  so  that  all  are  in  sight  by  the 
age  of  one  year.  The  anterior  molars  appear  between  the  ages  of 
one  year  and  sixteen  months,  the  canines,  from  the  sixteenth  to 
the  twenty-fourth  month,  and  the  posterior  molars,  which  com- 
plete the  first  dentition,  from  the  twenty-fourth  to  the  twenty- 
eighth  month.  This  order  is  not  always  preserved.  Dentition 
may  commence  at  an  earlier  age.    Teeth  have  been  observed  even 
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at  birth,  but  retarded  teething  is  more  common  than  premature 
teething.  Those  who  have  rickets,  or  are  feeble  from  birth  or  by 
disease,  often  have  no  teeth  till  considerably  after  the  usual  pe- 
riod. In  rickety  children  the  first  incisors  may  not  appear  till  the 
age  of  twelve  months,  or  even  later.  [See  also,  chapter  on  The 
Mouth.] 

The  evolution  of  the  teeth  is  attended  by  more  or  less  swelling 
of  the  gums,  but  some  teeth  cause  more  swelling  than  others. 
Thus  the  superior  incisors  cause  more  swelling  than  their  corre- 
sponding teeth  of  the  lower  jaw.  This  swelling  of  the  gums  is, 
within  certain  limits,  physiological,  but  beyond  these  limits  an 
actual  inflammation  of  the  gum,  or  gingivitis,  occurs,  which  is  the 
simplest  diseased  state  resulting  from  dentition. 

Sometimes  the  inflammation  extends  along  the  surface  of  the 
mouth  from  the  sac  inclosing  the  tooth,  producing  inflammation 
of  the  mucous  membrane  of  the  mouth.  In  a  few  instances  I 
have  known  such  a  degree  of  inflammation  over  the  advancing 
tooth  that  a  small  abscess  formed,  producing  pain  and  tenderness, 
until  it  was  opened  by  the  lancet. 

There  are  other  ailments  of  organs  or  parts  located  at  a  dis- 
tance from  the  mouth,  which  have  been  more  or  less  attributed  to 
dentition.  Their  occurrence  has  been  explained  by  the  fact  of  the 
intimate  relation  and  inter-dependence  of  organs  through  the 
system  of  nerves.  Infants,  during  the  time  of  teething,  fre- 
quently have  diarrhoea ;  but  this  is  probably  not  so  much  due  to 
dentition  as  to  the  fact  that  in  the  same  period  there  is  unusual 
activity  and  development  of  the  intestinal  follicles. 

It  is,  I  believe,  true  also,  that  in  most  cases  of  diarrhoea  which 
have  been  attributed  to  dentition  there  are  other  causes,  such  as 
unsuitable  food,  residence  in  an  unhealthy  locality  or  in  a  city 
during  hot  weather.  I  am  convinced  that  in  a  large  proportion  of 
the  cases  in  which  diarrhoea  is  supposed  to  originate  from  denti- 
tion, the  latter  is,  to  say  the  most,  only  a  predisposing  cause  of 
the  former,  and  that  cases  are  very  exceptional  in  which  dentition 
is  the  chief  cause  of  the  disturbed  action  of  the  intestines. 

The  convulsions  of  infancy  are  often  attributed  to  dentition, 
but  in  most  cases  in  which  they  occur  during  teething,  careful  ex- 
ainination  discloses  other  causes  besides  the  state  of  the  gums.  In 
the  vast  majority  of  instances,  teething  can  only  be  considered  as 
a  predisposing  cause,  by  producing  a  sensitive  state  of  the  nervous 
system,  so  that  convulsions  are  the  more  readily  produced  by  ex- 
citing agencies. 

Rarely  do  convulsions  appear  to  occur  mainly  from  dentition, 
or,  if  there  are  other  causes,  they  seem  to  be  subordinate.  This 
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may  happen  when  several  teeth  are  about  protruding,  and  the 
gums  are  more  swollen  and  tender  than  is  usual  from  dentition. 
Thus,  in  one  case  which  I  observed,  two  convulsions  occurred 
with  an  interval  of  a  few  days,  in  an  infant  not  subject  to  them, 
at  the  time  when  five  teeth  were  about  protruding  and  the  gums 
were  much  swollen  over  them.  These  attacks  were  not  severe, 
and  careful  examination  disclosed  no  other  cause.  Previously, 
and  since,  this  infant  has  been  free  from  convulsions. 

A  few  years  since,  the  disease  called  "infantile  paralysis"  was 
supposed  to  be  due  to  difficult  and  painful  dentition,  and  it  was 
sometimes  designated  ''dental  paralysis;"  but  it  is  now  known 
that  the  different  forms  of  paralysis  to  which  infants  are  liable 
have  other  causes  quite  distinct  from  dentition.  [See,  also.  In- 
fantile Paralysis.]  It  is  seen,  therefore,  that  dentition  bears  a 
much  less  important  part  in  the  causation  of  infantile  diseases 
than  was  formerly  supposed. 

Treatment. — It  is  obvious  that  an  infant  suffering  from  symp- 
toms, such  as  dentition  is  supposed  sometimes  to  produce,  should 
be  examined  by  a  physician,  and  in  the  majority  of  such  cases  the 
cause  will  be  found  entirely  distinct  from  the  teething  process. 

Diarrhoea,  occurring  during  dentition,  should  receive  the  same 
treatment  as  at  other  periods  of  life.  The  number  of  evacuations 
from  the  bowel  should  be  reduced  to  two  or  three  daily,  by  ap- 
propriate measures.  It  is  well  that  persons,  who  believe  that 
diarrhoea  is  salutary  during  teething,  should  know  that  this  num- 
ber is  quite  sufficient,  and  that  more  frequent  evacuations  will 
endanger  the  safety  of  the  child. 

The  nervous  affections,  as  convulsions,  require  such  meas- 
ures as  physicians  are  able  to  prescribe.  The  bromide  of  potas- 
sium, bromide  of  ammonium,  or  bromide  of  sodium,  I  have 
found  especially  useful  and  safe  in  cases  of  fretfulness  and 
nervous  excitement  due  to  dentition,  and  they  may  be  given 
in  doses  of  five  grains  of  either  at  intervals  of  four  hours,  dis- 
solved in  a  little  milk  or  water.  Demulcent  and  soothing  lotions 
are  sometimes  useful  (such  as  flaxseed  tea,  marsh-mallow  tea, 
or  borax  water  made  of  a  strength  of  a  drachm  to  an  ounce 
of  water).  The  infant  may  be  allowed  to  hold  in  the  mouth  an 
india-rubber  or  ivory  ring,  which  by  pressure  on  the  gum  appears 
to  give  considerable  relief.  Mothers  will  often  attempt  to  "rub 
through  a  tooth,"  as  they  term  it,  by  means  of  a  ring  or  thimble. 
This  should  be  discouraged.  So  great  friction  cannot  fail  to  have 
an  injurious  effect,  by  increasing  the  swelling  and  inflammation, 
unless  the  tooth  has  already  reached  the  mucous  membrane. 

[The  baby's  thumb  is  an  instrument  which  nature  has  provided 
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for  this  purpose,  and  it  lias  but  little  other  usefulness  at  this  time 
of  life.— Ed.] 

M.  Trousseau  several  years  ago  pointed  out  the  fact  that  teeth- 
ing does  not  produce  tension  of  the  gums,  since  the  edges  of  the 
wound,  when  the  lancet  is  used,  do  not  retract,  but  remain  nearly 
in  contact,  and,  unless  the  tooth  is  ready  to  protrude,  the  cut  sur- 
faces unite  within  two  or  three  days.  The  resistance  opposed  by 
a  gum  to  a  growing  tooth  is  probably  less  in  degree  and  less  pain- 
ful than  many  suppose.  Teeth  of  the  first  dentition  undergo 
gradual  absorption  by  the  pressure  of  those  of  the  second  denti- 
tion, often  without  producing  pain  or  other  symptoms.  Why,  then, 
should  the  fleshy  substance  of  the  gum  undergo  difficult  absorp- 
tion, so  as  to  require  the  lancet  to  relieve  the  pressure  and  release 
the  tooth  ? 

Too  much  importance  has  evidently  been  attached  to  the  sup- 
posed tension  and  resistance  of  the  gum.  When  the  symptoms 
are  not  urgent,  and  the  highest  point  of  the  dental  crown  is  not  yet 
visible  in  the  gum,  it  is  not  proper  to  cut,  for  the  incision  closes 
in  two  or  three  days,  and  any  good  which  might  result  from  the 
operation  would  therefore  be  but  temporary.  I  can  recall  but  two 
accidents  of  dentition  which  require  the  use  of  the  lancet,  namely, 
suppuration  of  the  gums  and  convulsion.  All  other  ailments 
which  were  formerly  attributed  to  dentition  should,  in  my  opin- 
ion, be  treated  without  attention  or  regard  to  the  state  of  the  gums, 
and  in  convulsions  I  would  not,  ordinarily,  consider  it  advisable 
to  use  the  lancet  until  the  usual  measures  of  relief  had  been 
employed  and  had  failed.  The  free  use  of  one  of  the  bromides  of 
potassium,  ammonium,  or  sodium  by  the  mouth — aided,  perhaps, 
by  the  use,  also,  of  hydrate  of  choral  by  enema,  as  directed  in  the 
following  formulas — have  so  uniformly  put  a  stop  to  infantile 
convulsions  that  I  have  not  found  it  necessary  to  use  the  gum- 
lancet  during  the  last  three  or  four  years  in  the  treatment  of  quite 
a  large  number  of  cases. 


To  be  given  at  one  dose,  and  repeated,  if  necessary,  at  intervals  of  half  an  hour. 


Dissolve,  and,  by  nieans  of  a  sjringe,  throw  it  into  the  bowel. 

Indigestion. 

In  adults  the  digestive  organs  are  capable  of  assimilating  a  great 
variety  of  food,  but  it  is  necessary  for  the  well-being  of  young 


Bromide  of  potassium 
Cold  water  


five  grains. 

a  tablespoonful. 


Chloral  hydrate 
Warm  water. . . 


five  grains. 

two  tablespooufuls. 
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children  that  the  diet  should  be  simple  and  carefully  prepared. 
Departure  from  this  rule  of  feeding  leads  to  indigestion  and  per- 
haps to  other  diseases.  For  infants  under  the  age  of  twelve  months 
no  nutriment  is  so  good  as  the  breast-milk,  and  every  mother 
should  suckle  her  own  infant  unless  there  be  good  physical  rea- 
sons to  the  contrary. 

The  specific  gravity  of  healthy  human  milk  is  about  1033  ;  it 
has  a  sweetish  taste,  a  bluish-white  color,  and  is  alkaline.  If  the 
mother  is  sick,  or  her  health  impaired  in  any  way,  it  may  be  acid 
and  otherwise  changed,  so  as  to  be  digested  with  more  difficulty. 
The  mother's  milk  during  the  first  few  days  after  the  birth  of  the 
infant  contains  more  solid  matter,  especially  salts  and  fat,  than 
is  present  subsequently,  and  it  also  contains  large  corpuscles, 
'  termed  colostrum.  This  first  milk  acts  as  a  purgative,  and  expels 
from  the  bowel  the  dark  substance,  designated  meconium,  which 
collects  before  birth  in  the  intestine.  But  sometimes  the  milk  con- 
tains colostrum  for  a  much  longer  period,  when  it  is  apt  to  pro- 
duce vomiting  and  diarrhoea,  or  other  symptoms  of  indigestion,  in 
the  infant. 

Strong  mental  excitement  in  the  mother  sometimes  changes 
the  character  of  the  milk,  so  that  it  may  cause  indigestion.  It  is 
said  to  render  it  thinner,  like  whey,  and  to  diminish  the  propor- 
tion of  sugar  ;  and  the  milk  thus  altered  may  cause  vomiting  or 
diarrhoea.  The  reappearance  of  the  "monthlies"  has  a  prejudi- 
cial effect  on  the  milk,  diminishing  its  solid  ingredients,  and  some- 
times deranging  the  digestive  function  of  the  infant.  If  the  indi- 
gestion which  it  produces  is  limited  to  the  menstrual  period,  little 
harm  results  ;  but  if  the  milk  is  permanently  changed  after  the 
re-establishment  of  the  "monthlies,"  so  as  to  be  with  difficulty  di- 
gested, as  is  shown  by  vomiting,  diarrhoea,  or  wasting  in  the  nurs- 
ling, a  change  in  the  mode  of  feeding  will  probably  be  necessary, 
either  to  a  wet-nurse  or  to  the  bottle.  But  many  nursing  infants 
appear  to  do  as  well,  or  nearly  as  well,  during  the  monthly  peri- 
ods as  in  the  intervals,  so  that  too  much  importance  must  not  be 
attached  to  this  function  in  the  mother,  as  a  sign  that  weaning 
is  required. 

Pregnancy  tends  to  lessen  the  value  of  the  milk,  and  the  mother 
in  this  condition  should  ordinarily  wean,  or  shorten  the  period  of 
nursing.  The  proper  development  of  the  unborn  child,  and  regard 
for  the  mother's  health,  at  least,  require  it. 

A  mother  who  is  consumptive  or  scrofulous,  or  who  is  reduced 
by  any  severe  disease,  should  not  be  allowed  to  suckle  her  offspring. 
Her  milk,  when  her  health  is  seriously  impaired,  is  apt  to  be 
insufficient,  or  its  quality  so  changed  as  to  affect  injuriously  the 
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digestive  function  of  the  infant.  But  in  the  city,  weaning  should 
be  avoided  in  the  hot  months,  and  during  the  eight  or  ten  weeks 
which  immediately  precede  them,  whatever  be  the  condition  of  the 
mother,  since  weaning  at  this  time  greatly  increases  the  liability 
to  the  so-called  '"summer  complaint  "  or  infantile  diarrhoea,  of  the 
hot  months,  which  is  so  common  and  fatal  in  city  families.  Under 
such  circumstances  a  wet-nurse  should  be  employed,  or  the  infant 
should  be  removed  to  the  country  and  weaned  there. 

Indigestion  may  be  habitual  either  in  consequence  of  feeble- 
ness of  the  digestive  function,  or,  as  is  more  frequently  the  case, 
in  consequence  of  the  habitual  use  of  food  which  is  unsuitable  for 
the  age  of  the  child,  or  is  of  poor  quality.  In  other  instances  the 
digestive  function  is,  ordinarily,  well  performed,  but  from  some 
temporary  derangement  of  system,  or  error  of  diet,  an  acute 
attack  of  indigestion  occurs.  Hence  two  forms  of  this  ailment  are 
desci'ibed  :  first,  acute,  referring  to  temporary  attacks  ;  secondly, 
chronic,  referring  to  the  habitual  state. 

The  infant  with  chronic  indigestion,  whose  food,  whether 
breast-milk,  or  artificially  prepared,  continually  disagrees,  is  fret- 
ful. It  has  a  discontented  aspect.  It  seldom  smiles,  and  is  not 
amused  by  playthings,  or  is  less  readily  amused  than  other  chil- 
dren. Its  features  are  pallid,  and  bear  the  appearance  of  faulty 
nutrition.  Its  body  and  limbs  waste,  or  become  soft  and  flabby. 
It  vomits  frequently,  and  sometimes  lumps  of  curded  cheese  are 
ejected,  which  have  evidently  lain  in  the  stomach  for  a  consider- 
able time  :  the  bowels  are  constipated  or  loose.  In  addition  to  the 
habitual  indigestion,  these  infants  often  have  acute  attacks,  simi- 
lar to  those  in  the  adult,  and  which  are  sometimes  designated 
gastralgia  (stomach-ache),  or  enteralgia  (belly-ache).  Their  coun- 
tenances, in  the  attacks,  indicate  suffering;  they  utter  sharp  cries, 
and  their  thighs  are  drawn  over  their  abdomens. 

Sometimes  young  mothers,  anxious  that  their  infants  should 
thrive,  overfeed  them.  They  suckle  them  too  frequently,  or  in  ad- 
dition to  the  breast-milk,  which  may  be  quite  sufficient,  they  give 
cow's  milk  or  pap  at  short  intervals,  and  if  the  infant  fail  to  vomit 
the  surplus  food,  and  the  latter  undergo  acid  fermentation,  it  gives 
rise  to  pains  in  the  belly  and  unhealthy  stools.  Indigestion  from 
overfeeding,  which  is  the  result,  may  be  removed  by  proper  regu- 
lation of  the  diet,  with  little  or  no  medicine. 

Dietetic  Treatment. — There  is  need  that  mothers  should  be 
instructed  in  reference  to  the  feeding  of  children,  for  much  of  the 
indigestion  of  infancy  and  childhood  may  be  prevented  by  the  use 
of  suitable  food,  given  at  proper  intervals.  The  infant,  during 
the  first  two  weeks,  should  take  the  breast  as  often  as  every  half 
Vol.  I.— 32 
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hour,  or  every  hour  ;  but  after  the  age  of  two  weeks  it  should  be 
accustomed  to  take  the  breast  every  two  hours  in  the  daytime, 
and  about  every  three  hours  at  night.  Until  it  has  reached  the 
age  of  three  or  four  months,  no  other  food  should  be  given,  if  the 
breast-milk  is  sufficient,  unless  during  times  of  temporary  indispo- 
sition of  the  mother.  After  the  age  of  three  months,  a  light  pap 
may  be  allowed  at  intervals  during  the  day  in  addition  to  the 
breast-milk.  That  made  with  Ridge's  Food  or  Robinson's  Barley 
and  fresh  country  milk,  is  among  the  best.  After  the  age  of  six 
months  the  pap  can  be  made  of  wheat-bread,  not  too  fresh,  and  a 
little  beef -tea,  plainly  made,  may  be  given  each  day.  Weaning 
should  take  place,  as  a  rule,  at  about  the  age  of  twelve  months, 
but  the  infant  remaining  in  the  city  should  never  be  weaned  in  the 
summer  months,  nor  in  the  eight  or  ten  weeks  immediately  pre- 
ceding them,  since  the  change  of  diet  at  this  time  increases  greatly 
the  liability  to  the  diarrhoeal  maladies  which  are  so  common  and 
fatal  in  cities  during  the  summer  season,  as  we  have  stated  above. 

If  for  any  reason  the  mother  is  unable  to  suckle  her  infant,  a 
wet-n"rse  should,  if  possible,  be  employed,  especially  if  the  family 
live  m  the  city,  since  artificial  feeding  is  the  fruitful  source  of 
f'  cirrhoeal  maladies  in  city  infants.  If  artificial  feeding  is  neces- 
sary, or  resolved  upon,  then  great  care  is  requisite  in  order  that 
the  food  shall  contain  the  proper  amount  of  nutriment,  and  not 
disagree  with  or  over-tax  the  digestive  function. 

Cow's  milk,  as  it  is  easily  obtained  and  bears  a  close  resem- 
blance to  human  milk,  is  very  properly  employed,  both  in  the 
country  and  city,  as  the  common  food  for  infants  when  it  is  ne- 
cessary to  feed  them  with  the  bottle.  It  however  contains  less 
water,  butter  and  sugar,  and  more  casein  and  salts  than  human 
milk  ;  but  the  butter  has  a  less,  and  the  casein  a  greater,  specific 
gravity  than  the  mass  of  the  milk,  so  that  if  it  be  allowed  to  stand 
for  an  hour  or  two,  the  upper  third  be  then  removed,  with  a  little 
water  added  to  it,  it  closely  resembles  human  milk.  During  the 
first  month  about  one-third  water  should  be  added  ;  in  the  second 
month  one-fourth  water  ;  and  after  the  third  or  fourth  month  the 
milk  may  be  given  without  dilution. 

Cow's  milk,  like  human  milk,  should  be  slightly  alkaline,  and 
when  it  can  be  obtained  only  once  each  day,  a  little  bicarbonate  of 
potassium  may  be  added  to  it,  especially  in  warm  weather,  to  insure 
its  alkalinity,  and  prevent  its  souring.  Milk  from  healthy  cows, 
which  have  pasturage  in  the  country,  or  are  fed  on  hay,  should  be 
procured,  for  the  quality  of  the  milk  depends  gi^atly  on  the  kind 
of  food.  Cows,  stabled  in  the  city,  and  having  food  of  poor  qual- 
ity, such  as  stale  vegetables  and  distillery  grains,  often  give  milk 


IN  INFANCY  AND  CHILDHOOD. 


499 


which  has  an  acid  reaction  even  when  fresh,  is  deficient  in  nutri- 
tive properties,  and  is  therefore  unsuitable  for  use  in  the  nursery. 
During  the  first  half-year  the  infant  is  most  conveniently  fed 
from  the  nursing-bottle,  which,  with  the  tip,  should  be  thoroughly 
washed  after  use,  and  be  placed,  when  not  in  use,  in  cold  water 
containing  a  little  bicarbonate  of  sodium  or  of  potassium. 

In  the  city  it  is  often  difficult,  in  the  hottest  weather,  to  preserve 
milk  which  is  brought  from  the  country,  so  that  it  will  be  proper 
for  use,  till  the  next  morning.  To  obviate  the  difiiculty,  condensed 
milk  is  used  in  New  York,  as  it  sours  less  readily  than  the  ordi- 
nary milk.  Scientific  investigation  has  also  resulted  in  the  prepa- 
ration of  a  food  which  contains  nitrogenous  and  non-nitrogenous 
ingredients  in  the  same  proportion  in  which  they  exist  in  the  best 
human  milk,  and  which  is  therefore  offered  in  the  market  as  the 
best  substitute  for  the  breast-milk,  when  the  latter  is  not  avail- 
able. The  preparation  of  this  food  was  one  of  the  latest  labors  of 
the  renowned  Liebig,  whose  name  affords  sufficient  guarantee  of 
its  excellence.  Hawley's,  Horlick's,  and  Mellins's  preparations  of 
Liebig's  Food  are  found  in  the  shops,  and  are  good  substitutes  for 
breast-milk  for  infants  under  the  age  of  four  or  five  months. 

They  contain  little  or  no  starch — which  is  digested  with  diffi- 
culty by  young  infants.  Ridge's  Food,  Nestle's  Lacteous  Farina, 
Jewell's  Food,  etc.,  are  in  common  use  for  infants  who  have  passed 
beyond  the  third  or  fourth  month,  and  barley-flour  is  also  a  good 
food  for  such.  An  artificial  food  which  agrees  with  one  child 
often  will  not  agree  with  another,  so  that  it  is  sometimes  necessary 
to  change  a  diet,  which  is  suitable  for  most  infants,  but  is  found  to 
disagree  with  certain  others. 

Medicinal  Treatment.— The  first  indication  in  treatment  is  ob- 
viously the  removal  of  the  cause.  In  acute  indigestion,  when  there 
is  reason  to  think  that  there  is  some  offending  substance  in  the 
stomach  or  intestines,  measures  should  be  employed  to  effect  its 
removal.  If  the  substances  which  cause  the  distress  are  solid,  and 
recently  taken,  a  mild  emetic,  as  a  teaspoonful  of  syrup  of  ipecacu- 
anha, may  be  employed  ;  but  if  a  longer  time  have  elapsed,  a  pur- 
gative, as  castor  oil,  or  an  enema  of  soapsuds  is  required.  Some- 
times the  pain  in  acute  indigestion  is  so  severe  as  to  require  the 
use  of  an  opiate,  such  as  five  to  fifteen  drops  of  paregoric  in  sweet- 
ened water.  In  the  infant,  there  is  often  excess  of  acid  in  the 
stomach  and  intestines,  which  causes  the  pain,  and  this  is  best 
treated  by  alkaline  remedies,  as  a  little  lime-water  or  baking  soda 
with  the  paregoric. 

If  the  infant,  nourished  at  the  breast,  suffer  from  chronic  or 
habitual  indigestion,  the  milk  should  be  examined  with  a  micro- 
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scope  and  otherwise,  and  the  state  of  health  of  the  mother  or  wet- 
nurse  and  the  character  of  her  diet  should  be  ascertained.  The 
change  from  the  milk  of  the  mother  to  that  of  a  wet-nurse,  or  a 
change  from  one  wet-nurse  to  another,  may  often  be  advisable. 

Bottle-fed  infants  suffering  from  habitual  indigestion  require 
the  utmost  care  as  regards  the  character  and  preparation  of  their 
food  and  the  time  of  feeding.  Sometimes  removal  to  a  more 
salubrious  locality,  as  from  the  city  to  the  country,  especially  in 
the  summer  months,  is  followed  at  once  by  improvement  in  the 
digestive  function,  and  relief  of  the  indigestion. 

Children  with  chronic  indigestion  are  occasionally  much  bene- 
fited by  the  moderate  and  judicious  use  of  alcoholic  stimulants, 
as  a  few  drops  of  brandy,  or  twice  as  much  sherry  with  a  little 
watei-.  They  should  be  given  sparingly  and  with  food,  and  should 
be  discontinued  as  soon  as  the  digestive  function  is  fully  restored. 
Some  French  writers  recommend  the  habitual  use  of  wine  for  in- 
fants, even  in  the  state  of  health;  but  there  are  reasons,  moral  as 
well  as  physical,  why  alcoholic  stimulants  should  only  be  used  as 
medicines,  and  not  in  health.  Tonics  are  often  required  to  im.- 
prove  the  digestive  function,  such  as  twenty  drops  of  the  elixir  of 
calisaya  bark  or  other  preparations  of  Peruvian  bark,  or  a  similar 
dose  of  tincture  of  gentian  or  columbo,  given  in  a  little  water  before 
meals  ;  powders  of  pepsin,  combined,  if  there  is  an  irritable  stom- 
ach, with  bismuth,  or  the  acidulated  liquid  pepsin  given  before 
each  meal,  is  also  useful  to  restore  digestion. 

Muriatic  acid,  which  is  a  normal  element  in  the  gastric  juice 
and  with  which  the  liquid  pepsin  of  the  shops  is  acidulated,  ap- 
pears of  itself  to  aid  materially  in  digestion  [and  may  be  given 
by  itself  in  doses  of  two  to  five  drops  of  the  dilute  acid  in  water, 
after  eating.  ] 

In  chronic  indigestion,  associated  with  subacute  or  chronic 
diarrhoea  (for  this  form  of  inflammation  is  common  in  infantile 
indigestion)  there  are  certain  remedies  which  are  useful  for  the 
indigestion,  and  at  the  same  time  are  useful  or  not  injurious  for 
the  catarrh.  Among  these  may  be  mentioned  pepsin  with  bis- 
muth, or  Colombo,  and  the  solution  of  nitrate  of  iron. 


Mix  and  divide  equally  into  five  powders,  one  of  which  may  be  given  with  milk  or 
water  before  meals. 


Pepsin  

Subnitrate  (or  subcarbonate)  of  bismuth 


forty  grains, 
forty  grains. 


Solution  of  nitrate  of  iron 

Tincture  of  columbo  

Simple  syrup  


eighteen  drops, 
two  drachms, 
two  ounces. 


Mix,  and  give  a  teaspoonful  every  third  hour. 
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DiARRHCEAL  MALADIES. 

Diarrhoea  is,  with  one  or  two  exceptions,  the  most  frequent 
disease  among  young  children.  In  most  instances  it  is  due  to  one 
or  two  causes,  namely,  either  taking  cold,  or  the  swallowing  of 
food  or  substances  Avhich  irritate  the  intestinal  surface. 

Simple  DiarrhcEa  {Not  Inflammatory). 

Many  of  the  cases  of  diarrhoea  thought  to  be  simple  are  really 
inflammatory,  and  many  cases  beginning  as  simple  diarrhoea  be- 
come inflammatory  by  the  continued  operation  of  the  cause.  A 
common  cause  of  this  malady  is  the  use  of  unsuitable  food.  In- 
digestible food  is  apt  to  stimulate  the  intestinal  follicles  to  exces- 
sive secretion,  and  hasten  the  action  of  the  intestines.  In  infants 
diarrhoea  is  sometimes  due  to  too  frequent  feeding,  the  food  not 
needed  for  nutrition  acting  as  an  irritant,  and  producing  green 
and  unhealthy  evacuation.  Even  the  breast  milk  may  disagree 
with  the  infant,  and  produce  a  laxative  effect  upon  its  intestines 
in  consequence  of  temporary  indisposition  of  the  mother  or  wet- 
nurse,  or  her  habitual  ill  health.  The  common  cause,  except  in 
cases  due  to  the  presence  of  some  irritating  substance  in  the  intes- 
tines, is  catching  cold.  Diarrhoea  is  occasionally  salutary  within 
certain  limits„and  of  course  it  is  not  strictly  correct  to  call  it  a 
disease,  when  it  is  a  means  of  relief.  If  occurring  from  an  excess 
of  food,  or  from  an  irritating  substance  in  the  intestines,  it  serves 
to  expel  it. 

Symptoms. — Diarrhoea  may  come  on  abruptly  ;  at  other  times 
it  has  a  premonitory  stage  continuing  for  some  days.  If  the  diar- 
rhoea occurs  from  ''catching  cold,"  or  from  some  indigestible 
aliment,  it  commonly  begins  abruptly.  Among  the  premonitory 
symptoms  sometimes  present,  are  restlessness,  disturbed  sleep, 
transient  abdominal  pains,  nausea,  or  vomiting,  and  other  symp- 
toms of  indigestion.  The  stools  in  this  affection  differ  much  in 
color  and  consistence  in  different  patients,  and  sometimes  in  dif- 
ferent periods  in  the  same  patient.  In  infants  they  are  apt  to 
be  green.  This  color,  which  is  a  source  of  anxiety  to  the  inex- 
perienced, and  especially  to  parents,  is  often  produced  by  trivial 
causes.  Slight  indigestion  will  cause  it.  and  so  will  excess  of 
food  even  though  it  may  be  the  most  bland  and  unirritating. 

The  stools  in  the  diarrhoea  of  infants  often  contain  particles  of 
coagulated  casein,  but  in  children  advanced  beyond  the  period  of 
first  dentition  they  do  not  differ  materially  from  the  evacuations 
of  the  adult.    The  features  in  this  disease  are  pale,  and  in  a  few 
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days,  if  the  evacuations  continue,  there  is  evident  loss  of  weight 
and  flesh.  The  plumpness  of  the  limbs  is  gradually  lost,  and  the 
flesh  becomes  soft  and  flabby.  But  in  most  cases,  when  the  mal- 
ady has  reached  this  stage,  its  original  character  is  lost  and  it  has 
become  inflammatory. 

Treatment. — It  is  necessary,  in  order  to  treat  diarrhoea  in  infan- 
cy and  childhood  successfully,  to  ascertain  the  cause,  and,  so  far  as 
possible,  to  remove  it.  It  is  7iot  till  the  cause  ceases  to  operate  that 
we  can  expect  a  satisfactory  result  from  the  use  of  medicine.  This 
remark  is  especially  applicable  to  the  diarrhoea  of  infants.  With 
them,  very  generally,  when  affected  with  this  complaint,  there  is 
some  fault  as  regards  the  quantity  or  quality  of  their  food.  At- 
tention to  this  matter  will  show  the  need  of  a  change  of  wet-nurse, 
or,  if  the  infant  be  spoon-fed,  a  change  in  the  character  or  mode  of 
preparation  of  its  food,  or  even  in  the  quantity  given.  Sometimes, 
by  change  in  the  diet,  and  the  adoption  of  hygienic  measures,  the 
complaint  ceases  so  as  to  require  no  medication.  If  medicines 
are  needed,  and  the  symptoms  are  not  urgent,  it  is  occasionally 
advantageous  to  commence  treatment  by  the  use  of  one  of  the 
milder  purgatives,  as  castor  oil  in  a  small  dose.  Half  a  teaspoon- 
ful  to  one  teaspoonful  of  castor  oil,  or  a  proportionate  dose  of  cal- 
cined magnesia  mixed  with  water  or  milk,  removes  any  acid  or 
irritating  substance  from  the  intestines,  and  is  followed  by  dimi- 
nution in  the  number  of  stools.  If  there  have  been  previous  con- 
stipation and  the  diarrhoea  have  just  commenced,  a  purgative  is 
obviously  indicated,  and  no  purgative  for  this  purpose  is  better 
than  castor  oil.  Some  physicians  have  treated  diarrhoea  by  small 
doses  of  such  a  laxative  administered  daily,  but  the  instances  are 
very  few,  in  my  opinion,  in  which  this  treatment  is  proper,  and  in 
which  the  use  of  purgatives  is  advisable,  except  in  one  or  two 
doses  for  preliminary  treatment.  The  correct  treatment,  with  few 
exceptions,  consists  in  the  use  of  opiates,  astringents,  and,  in 
infants,  sometimes  of  alkalies  [but  this  matter  ought  always,  when 
possible,  to  be  left  to  the  advice  of  a  physician]. 

The  compound  powder  of  chalk  and  opium  is  a  useful  remedy 
to  control  the  evacuations.  It  may  be  given  in  three-grain  doses 
every  three  hours  to  a  child  of  one  year.  The  following  is  a  con- 
venient formula  for  administering,  substantially,  the  same  medi- 
cines in  a  liquid  form  : 

Deodorated  tincture  of  opium   Sixteen  drops. 

Subnitrate  of  bismuth   Two  drachms. 

Simple  syrup     Half  an  ounce. 

Chalk  mixture   One  and  a  half  ounce. 

Shake  well  before  using,  and  give  one  teaspoonful  every  third  or  fourth  hour. 
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In  a  large  proportion  of  cases  I  employ  this  prescription,  or  one 
equivalent  to  it,  from  the  first  visit.  If  the  patient  is  not  relieved 
by  it,  and  by  proper  regimen,  the  case  is  in  all  probability  one  of 
inflammation.  In  patients  over  the  age  of  two  or  three  years, 
simple  diarrhoea  approaches  in  character  that  of  the  adult,  and 
requires  similar  treatment,  allovi^ance  being  made  for  the  differ- 
ence in  age.  Alcoholic  stimulants  are  commonly  required  in  this 
malady,  and  in  infants  they  are  needed  from  the  commencement 
of  the  diarrhoea,  in  order  to  prevent  spurious  hydrocephalus  and 
other  accidents  vi^hich  are  liable  to  arise  from  exhaustion.  [Ten  to 
fifteen  drops  of  brandy  or  whiskey,  or  twice  as  much  sherry,  added 
to  a  little  sweetened  water,  may  be  given  every  hour  to  an  infant 
under  one  year  of  age.    Ed.  ] 

Inflammatory  Diarrhoea — Intestinal  Catarrh. 

This  is  one  of  the  most  common  and  fatal  maladies  of  early 
life.  It  occurs  in  all  climates  and  seasons,  and  it  is  the  great  sum- 
mer epidemic  of  cities,  causing  a  larger  mortality  during  the  hot 
months,  in  the  large  cities  of  the  United  States,  than  is  produced 
by  any  other  disease. 

A  common  cause  of  this  catarrh,  operative  in  all  localities  and 
times,  but  most  frequently  in  cool  and  changeable  weather,  is 
catching  cold.  Infants  who  are  carried  from  warm  to  cold  rooms 
without  sufficient  precautions,  or  who  are  exposed  by  heedless 
nurses  to  cui-rents  of  air  with  insufficient  clothing,  are  especially 
liable  to  be  attacked.  Another  common  cause  already  alluded  to 
is  the  habitual  use  of  indigestible  and,  therefore,  irritating  food. 
This  is  not  infrequently  either  the  sole  or  an  efficient  co-operating 
cause  during  infancy.  The  influence  of  the  summer  season,  as  a 
cause  already  alluded  to,  is  forcibly  shown  by  the  statistics  of  this 
city  (New  York),  in  which  I  find,  from  the  mortuary  statistics,  that 
during  five  years  over  nine  thousand  young  children,  chiefly  in- 
fants, perished  from  the  diarrhoeal  maladies  between  the  first  of 
June  and  last  of  October.  Indeed  there  is  no  disease  so  prevalent 
and  fatal,  with  the  possible  exception  of  consumption,  as  the  intes- 
tinal catarrhs  of  infants  occurring  during  the  summer  months  in 
the  large  cities  of  the  United  States. 

This  summer  epidemic  of  cities  commences  about  the  middle  of 
May,  and  from  this  time  there  is  a  gradual  increase  in  the  number 
affected,  till  the  months  of  July  and  August,  when  the  disease 
attains  its  greatest  prevalence  and  mortality.  During  Septem- 
ber and  October  there  is  a  gradual  abatement  in  the  number  and 
severity  of  the  cases,  till  the  malady  ceases  or  becomes  infrequent 
in  the  cool  weather. 
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It  is  seen  that  its  prevalence  bears  a  close  relation  to  the  degree 
of  summer  heat ;  but  that  the  latter  is  not  sufficient  in  itself  to  pro- 
duce this  catarrh  is  obvious.  In  elevated  localities  in  the  country 
there  may  be  a  high  degree  of  summer  heat  for  many  weeks, 
and  yet  in  such  places  this  disease  is  not  common.  It  is,  without 
doubt,  the  noxious  exhalations  from  various  sources  in  conse- 
quence of  the  heat,  with  which  the  atmosphere  is  loaded,  whicli 
render  intestinal  catarrh  prevalent  and  fatal  among  city  infants 
during  the  heated  term. 

But  there  is  another  important  cause,  namely  :  the  diet.  Many 
an  infant  that  now  falls  a  victim  would  escape  but  for  some  fault 
in  the  nature  of  its  food.  Infants  in  the  city  under  the  age  of  one 
year,  who  are  bottle-fed,  rarely  go  through  the  summer  without 
being  affected  with  diarrhoea,  and  a  majority  of  such  have  dan- 
gerous, if  not  fatal,  intestinal  catarrh  before  the  warm  weather 
closes,  unless  removed  to  the  pure  air  of  the  country.  In  the  fam- 
ihes  of  the  poor  the  food,  which  is  given  as  a  substitute  for  the 
mother's  milk,  is  very  apt  to  disagree  with  the  infant.  The  milk 
of  city-fed  stabled  cows  is  greatly  inferior  to  the  milk  of  healthy 
and  well-fed  cows  of  the  country,  in  the  proportion  of  its  ingre- 
dients and  sometimes  in  its  chemical  character.  Infants  to  whom 
this  and  other  improper  articles  of  diet  are  given  are  the  first  to 
suffer  from  diarrhoea  as  the  warm  weather  commences,  and  finally 
they  are  attacked  with  intestinal  catarrh. 

It  is  seen  that  the  causes  of  intestinal  inflammation  of  infants, 
as  it  occurs  in  the  cities  during  the  summer,  are  mainly  two-fold, 
namely  :  atmospheric  and  dietetic — an  unhealthy  state  of  the  air 
which  the  infant  breathes,  and  unsuitable  food.  And  since,  among 
poor  families,  both  these  causes  co-operate,  it  is  evident  why  their 
infants  suffer  so  severely  from  this  malady. 

The  common  and  popular  belief  that  teething  is  a  cause  of  in- 
testinal catarrh,  and  is  largely  instrumental  in  causing  the  diar- 
rhoeas of  the  summer  season,  is  based  on  an  error  of  observation. 

It  is  during  the  time  of  dental  evolution  that  infants  begin  to 
be  spoon-fed.  and  those  young  infants  who  have  not  reached  the 
teething  age  are  even  more  liable  to  intestinal  derangement  and 
catarrh  under  the  same  atmospheric  and  dietetic  conditions  than 
are  teething  children,  as  I  have  learnt  from  many  observations,  so 
that  an  infant  of  four  months  who  is  not  yet  teething  is  more  lia- 
ble to  be  affected  than  one  of  seven  or  eight  months  who  is  cut- 
ting the  first  teeth.  Teething  is  therefore  not  to  be  regarded  as  a 
cause,  or  it  is  one  of  a  very  subordinate  nature. 

It  is  obvious  that  the  matter  of  iveaning  and  artificial  feeding 
sustains  a  very  important  causative  relation  to  this  catarrh.  The 
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summer  months  succeeding  the  change  of  diet  is  always  a  time  of 
great  danger,  in  consequence  of  diarrhoeal  affections,  to  infants 
who  remain  in  a  city.  Mothers  in  the  city  uniformly  speak  with 
dread  of  the  second  summer,  in  which  most  infants  are  artificially 
fed.  In  New  York  City  nearly  every  infant  under  the  age  of 
one  year,  taken  from  the  breast  between  the  months  of  July  and 
October,  becomes  affected  with  intestinal  catarrh,  unless  removed 
to  a  healthy  locality  in  the  country. 

Symptoms.— Intestinal  catarrh  in  the  infant,  whether  produced 
by  catching  cold,  errors  of  diet,  or  the  influence  of  the  summer 
season,  is  announced  by  the  occurrence  of  lassitude,  feverishness, 
and,  perhaps,  fretfulness,  soon  followed  by  diarrhoea.  The  stools 
are  more  watery  than  in  health,  and  their  color  is  yellow,  brown, 
or  green.  Infants  having  a  milk  diet  are  apt  to  pass  green  and 
acid  stools,  containing  particles  of  undigested  casein. 

In  the  beginning  of  the  catarrh  the  tongue  is  moist  and  covered 
with  a  light  fur.  At  a  more  advanced  stage  it  may  be  moist,  but 
is  often  dry  and,  in  dangerous  forms  of  the  malady,  the  inner  sur- 
face of  the  mouth  is  red,  the  gums  are  swollen  and  sometimes 
ulcerated,  and  frequently  sprue  appears  upon  the  tongue,  gums, 
and  neighboring  parts.  Vomiting  is  a  common  symptom,  com- 
mencing in  some  cases  early,  but  in  others  not  till  the  diarrhoea 
has  continued  some  days. 

When  it  occurs  early  it  is  often  due  to  the  acid  in  the  stomach, 
contained  in  its  contents  or  produced  by  fermentation.  Occurring 
later,  it  may  show  that  the  brain  is  becoming  involved,  or  it  may 
then  be  due  to  impaired  function  of  the  kidneys,  in  consequence 
of  which  urea  ordinarily  thrown  off  by  these  organs  is  retained  in 
the  system  so  as  to  be  secreted  in  the  stomach,  where  it  causes 
nausea.  The  matter  vomited,  especially  when  the  vomiting  is 
due  to  an  excess  of  acid  in  the  stomach,  has  a  sour  odor,  and  pro- 
duces a  decidedly  acid  reaction  when  brought  in  contact  with  blue 
litmus-paper.  It  contains  coagulated  casein  and  undigested  par- 
ticles of  whatever  food  has  been  given.  I  found,  from  observa- 
tions made  in  reference  to  the  diarrhoea  of  infants,  in  the  summer 
of  1863  and  1864,  that  vomiting  commenced  in  less  than  a  week 
after  the  diarrhoea  in  the  majority  of  cases. 

The  stools  sometimes  continue,  during  the  whole  course  of  the 
catarrh,  of  nearly  the  same  character  as  at  first.  In  other  pa- 
tients they  vary  in  color  and  consistence  at  different  periods,  this 
change  being  due  partly  to  the  nature  of  the  food.  In  the  same 
patient  they  may  be  brown  and  offensive  at  one  time,  green,  like 
mashed  spinach,  at  another,  and  again  of  a  putty-like  appearance, 
from  partly  digested  casein.    They  may  consist  largely  of  mucus. 
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with  or  without  blood,  such  stools  indicating  a  predominance  of 
inflammation  in  the  lower  portion  of  the  intestine. 

The  malady,  which  Barrier  designated  mucous  diarrhoea,  is  lo- 
cated chiefly  in  the  lower  part  of  the  intestine.  The  stools  are 
sometimes  yellow  when  passed,  but  become  green  by  exposure  to 
the  air  or  from  chemical  reaction  due  to  admixture  of  the  urine. 

In  consequence  of  the  diarrhoea  and  impaired  nutrition,  the 
patient  becomes  pale,  his  muscles  soft  and  flabby,  and  soon  there 
is  evident  loss  of  flesh.  If  there  is  fretfulness  in  the  beginning  of 
the  sickness,  it  ceases  with  the  increasing  weakness,  and  the  pa- 
tient lies  quiet,  having  an  exhausted  appearance.  As  the  catarrh 
continues  in  the  graver  cases,  the  features  become  pinched  and 
wrinkled;  the  hollo wness  of  the  cheeks  and  sunken  state  of  the 
eyes  are  in  striking  contrast  with  the  appearance  presented  before 
the  inflammation  began.  So  feeble  is  the  muscular  power  in  ad- 
vanced cases  of  a  severe  attack,  that  the  muscles  which  close  the 
eyelids  and  the  lips  lose  in  great  part  their  power  of  contracting, 
and  the  eyes  and  mouth  remain  open  during  sleep.  The  pulse  is 
quickened,  and  temperature  elevated  according  to  the  extent  and 
intensity  of  the  inflammation  ;  but  when  the  vital  powers  become 
reduced,  the  temperature  of  the  body,  previously  elevated,  of- 
ten falls  considerably  below  the  healthy  standard.  As  death  ap- 
proaches, the  pulse  gradually  becomes  more  frequent  and  feeble, 
and  the  extremities,  sometimes  for  hours  before  life  is  extinct, 
have  a  corpse-like  pallor  and  coldness.  In  severe  forms  of  the 
catarrh,  accompanied  by  frequent  watery  stools,  the  functional 
activity  of  the  skin  and  kidneys  is  impaired,  so  that  the  skin  is 
dry,  and  the  urine  is  passed  in  small  quantities  and  infrequently. 
This  impairment  of  the  functions  of  the  skin  and  kidneys  is  nota- 
bly present  in  the  catarrh  of  the  summer  season.  In  advanced 
cases  boils  often  appear  upon  the  forehead  and  scalp.  They  some- 
times extend  to  the  fibrous  tissue  covering  the  skull,  and  when 
they  heal,  leave  scars  which  may  be  permanent.  Acting  as  ex- 
ternal irritants,  they  sometimes  appear  to  be  conservative,  as  they 
occur  at  the  time  when  there  is  danger  of  the  brain  complication, 
presently  to  be  alluded  to.  Inflammation  of  the  skin  upon  the 
buttocks,  especially  of  the  part  covered  by  the  diaper  {erythema 
intertrigo),  is  also  common,  being  produced  by  the  irritating 
character  of  the  discharges.  It  is  sometimes  accompanied  by 
ulcerations,  and  it  often  increases  the  suffering  of  the  infant,  who 
is  observed  to  fret  when  the  parts  are  wet  with  the  urine. 

In  severe  cases,  which,  continuing  unchecked  by  treatment, 
have  reached  a  stage  of  dangerous  prostration,  certain  peculiar 
complications  are  apt  to  arise,  due  to  weakness  of  the  heart  and 
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consequent  feeble  circulation  of  blood.  The  channels  for  blood 
within  the  skull  {cranial  sinuses),  the  capillaries  and  veins  in  the 
lowermost  portions  of  the  brain,,  and  the  membranes  which  enclose 
it  {meninges),  become  congested  with  dark  blood,  and  the  fluid 
portion  of  the  blood  (called  serum)  transudes  more  especially  from 
the  feebly  supported  vessels.  This  liquid,  which,  as  I  have  many 
times  observed,  is  a  pure  serum,  lies  over  the  external  surface  of 
the  brain,  lifting  up  the  fibrous  envelope,  called  the  dura  mater. 
This  passive  congestion  and  outpouring  of  serum  are  favored  by 
the  wasting  of  the  brain,  which  occurs  to  a  limited  extent  as  a 
part  of  the  general  emaciation.  This  condition,  which  is  in  reality 
a  species  of  dropsy  following  the  congestion,  has  long  been  known 
under  the  title  of  spurious  hydrocephalus,  or  hydrocephaloid  dis- 
ease. It  is  a  common  complication  of  the  summer  complaint  of 
infants  in  the  cities,  when  it  is  approaching  a  fatal  termination, 
and  it  produces  symptoms  which  mask  those  of  the  primary  mala- 
dy, and  often  render  correct  understanding  of  the  disease  diffi- 
cult. 

Another  common  complication  of  severe  and  protracted  inflam- 
matory diarrhoea  is  also  due  to  the  diminished  contractile  power 
of  the  heart,  and  the  consequent  feeble  circulation  of  blood.  In- 
fants who  have  reached  a  certain  degree  of  emaciation  and  feeble- 
ness are  observed  to  have  an  occasional  dry  cough.  This  is  due 
to  the  settling  of  blood  in  the  veins  and  capillaries  in  the  lower 
portions  of  the  lungs.  This  congestion  continuing,  by  and  by 
ends  in  a  form  of  pneumonia  or  inflammation  of  the  lungs  ;  it  is 
one  of  the  most  frequent  conditions  observed  in  infants  who  have 
died  of  this  disease  after  weeks  of  wasting  and  loss  of  strength. 

The  intestinal  catarrh  of  infants  may  be  arrested  at  any  stage. 
If  it  has  continued  only  a  brief  period,  convalescence  is  speedy,  if 
the  inflammatory  action  is  fully  controlled  ;  but  if  the  case  have 
been  of  long  continuance,  recovery  is  always  slow,  and  liable  to 
fluctuations. 

In  a  case  about  to  terminate  fatally  the  infant  sometimes  be- 
comes more  fretful ;  it  turns  peevishly  from  playthings,  rolls  its 
head,  or  the  head  has  an  unsteady  movement,  and  often  the 
stomach  becomes  more  irritable.  The  experienced  physician 
rightly  interprets  these  symptoms  as  the  forerunner  of  brain 
trouble.  In  other  instances  the  infant  is  too  weak  to  exhibit  its 
restlessness,  and  lies  quiet.  "When  death  is  near,  the  infant  be- 
comes more  drowsy,  its  limbs  cool,  and  it  refuses  to  nurse,  or.  if 
bottle-fed,  it  takes  nutriment  apparently  without  relish.  The 
pupils  of  the  eyes  are  contracted,  and  do  not  change  in  size  under 
the  influence  of  light ;  the  eyes  are  bleared  and  a  mattery  secre- 
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tion  occasionally  collects  between  the  lids  ;  the  stools  are  less  fre- 
quent than  at  first,  and  vomiting,  if  previously  present,  ceases. 
Death  occurs  quietly. 

Treatment. — Intestinal  inflammation  requires  somewhat  differ- 
ent treatment,  according  to  its  cause  and  the  condition  of  the 
infant.  It  will  often,  on  account  of  thirst,  take  a  larger  amount 
of  nutriment  than  it  actually  requires,  and  will  overload  its  stom- 
ach and  overtax  its  digestion.  This  should  not  be  allowed.  It 
should  take  no  more  nutriment  than  it  requires  in  its  healthy  state ; 
and  if  it  crave  more  liquid  to  quench  thirst,  it  may  take  gum- 
water  or  thin  barley-water. 

Cases  contracted  by  exposure  to  cold  require  warm  and  slightly 
irritating  applications  over  the  abdomen,  as  a  flaxseed  meal  poul- 
tice, with  one-sixteenth  part  of  mustard  flour  added,  or  a  flaxseed 
meal  poultice,  with  camphorated  oil  smeared  on  the  side  which  is 
to  be  next  to  the  skin.  After  the  acute  stage  has  passed,  more 
nutritious  diet  should  be  allowed.  Often  the  alcoholic  stimulants 
in  barley-water,  and  sometimes  the  animal  broths,  are  needed  in 
this  stage  of  the  malady.  Anything  calculated  to  weaken  the 
infant  should  be  carefully  avoided. 

Since  a  chief  cause  of  intestinal  catarrh  in  infancy,  especially 
in  cities,  is  the  use  of  food  which  is  with  difficulty  digested,  and 
which,  therefore,  becomes  irritating  to  the  intestines,  it  is  of  the 
first  importance,  in  the  treatment  of  most  cases  which  are  not 
referable  to  exposure  to  cold,  to  give  particular  attention  not 
only  to  the  nature  of  the  food,  but  to  the  mode  of  its  prepara- 
tion and  the  quantity  given.  To  the  young  infant  no  food  is 
obviously  so  suitable  as  the  breast  milk,  and  one  under  the  age 
of  ten  months,  especially  if  the  weather  be  warm,  and  it  remain 
in  the  city,  should,  if  possible,  have  a  wet-nurse. 

Frequently  the  bottle-fed  city  infant,  who  has  contracted  in- 
testinal catarrh  during  the  summer  months,  in  consequence  of  im- 
proper feeding  and  the  depressing  effects  of  the  hot  weather, 
begins  at  once  to  improve  when  provided  with  a  wet-nurse,  so 
that  it  is  often  really  surprising  to  observe,  as  a  consequence, 
progressive  and  complete  restoration  to  health  from  a  state  of 
great  emaciation  and  feebleness. 

In  certain  exceptional  instances  the  breast  milk,  either  of  the 
mother  or  wet-nurse,  does  not  agree  with  the  infant,  and  its  use 
aggravates  the  intestinal  malady.  In  the  country,  or  during  the 
cool  months  in  the  city,  weaning  may  be  proper  ;  but  in  the  sum- 
mer months,  in  the  city,  weaning  is  a  very  injudicious,  if  not  fatal, 
measure  ;  and  if  the  breast  milk  which  the  infant  receives  do 
not  agree  with  it,  and  there  is  reason  to  think  that,  on  the  con- 
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trary,  it  aggravates  the  intestinal  malady,  another  wet-nurse 
should  at  once  be  employed.  The  city  infant  should  never  be 
weaned  between  the  months  of  May  and  October.  If  an  infant 
under  the  age  of  ten  or  twelve  months  have  from  necessity  been 
deprived  of  breast  milk,  and  have  acquired  inflammatory  diarrhoea 
from  the  bottle-feeding,  that  kind  of  artificial  food  should  be  pro- 
vided which  most  nearly  resembles  human  milk.  Facts  relating 
to  this  subject  will  be  found  in  the  section  which  relates  to  Indi- 
gestion.   (See  page  495.) 

Attention  to  the  diet  of  infants  affected  with  intestinal  inflam- 
mation is  obviously  of  the  utmost  importance  ;  but  one  of  the  chief 
causes  of  this  malady,  especially  of  the  great  summer  epidemic  of 
the  cities,  is,  as  we  have  seen,  atmospheric.  This  requires  atten- 
tion on  the  part  of  the  physician  to  the  state  of  the  air  which  the 
infant  breathes.  In  cool  weather  the  atmosphere  is  more  pure  than 
in  the  hot  months,  since  it  contains  less  of  those  noxious  gases 
which  arise  from  decaying  animal  and  vegetable  substances.  In 
those  months,  therefore,  in  which,  from  the  low  temperature  of 
the  atmosphere,  decomposition  of  organic  matter  nearly  or  quite 
ceases,  the  removal  of  the  patient  to  a  more  salubrious  locality  is 
not  so  imperatively  required.  But  in  the  summer  season  one  of 
the  most  important  conditions  of  the  successful  treatment  of  this 
and  other  diarrhceal  maladies  is  the  removal  of  the  infant  from  an 
impure  to  a  pure  atmosphere  ;  from  a  crowded  tenement-house  to 
an  airy  residence  ;  from  the  city  to  the  country.  Many  instances 
occur  every  summer,  in  the  city  of  New  York,  in  which  infants 
with  intestinal  inflammation  are  removed  to  the  country,  with  fea- 
tures shrunken  and  haggard,  with  limbs  wasted  and  skin  lying  in 
folds,  too  weak  to  raise  or,  at  least,  hold  their  heads  from  the  pil- 
low, yet  who  return  in  the  late  autumn  with  the  vigor,  rotund- 
ity and  cheerfulness  of  health. 

Occasionally  it  is  proper  to  commence  the  medicinal  treatment 
by  the  employment  of  a  gentle  purgative,  especially  when  there  is 
reason  to  suppose  that  the  food  has  been  indigestible  and  irritat- 
ing ;  for  this  purpose  a  half-teaspoonful  of  castor  oil  will  suffice. 
But  intestinal  inflammation  due  to  catching  cold  does  not,  in  gen- 
eral, require  this  preliminary  treatment,  nor  do  cases  occurring  in 
the  summer  epidemic  of  cities.  In  these  summer  epidemics  of  in- 
testinal inflammation,  the  diarrhoea,  moderate  in  amount  perhaps, 
has  ordinarily  continued  for  a  time  when  the  physician  is  called, 
and  no  irritating  substance  remains  in  the  intestine  excepting  the 
acid,  which  is  often  formed  in  abundance  in  this  disease  from  fer- 
mentative changes  in  the  contents  of  the  intestine,  and  which  we 
are  able  to  remove  without  purgation. 
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It  is  very  important  that  the  food  of  infants  affected  with  this 
malady  should  be  bland  and  unirritating.  The  breast  milk  is  pref- 
erable to  all  other  food,  when  it  can  be  obtained  in  sufficient  quan- 
tity, for  children  under  the  age  of  twelve  or  fourteen  months. 
When  it  cannot  be  obtained,  or  is  obtained  in  insuflScient  quan- 
tity, the  infant,  prior  to  the  close  of  the  first  year,  should  have  the 
best  cow's  or  goat's  milk,  preferably  the  upper  half  or  third,  taken 
after  the  milk  has  stood  two  hours  in  a  cool  place,  to  which  barley- 
flour,  well  boiled  in  water.  Ridge's  Food,  Liebig's  Food,  or  one  of 
the  other  well-known  and  recommended  dietetic  preparations  has 
been  added. 

Acid  vomiting,  and  acid  stools,  so  common  in  this  malady,  show 
the  need  of  great  care  in  the  selection  and  preparation  of  the  food. 
The  food  should  be  tested  by  litmus-paper,*  and  if  acid,  it  should 
be  rendered  alkaline  by  the  addition  of  a  small  amount  of  lime- 
water,  bicarbonate  of  potassium,  or  bicarbonate  of  sodium.  If, 
with  these  precautions  as  regards  the  diet,  there  is  still  acid  vomit- 
ing or  acid  stools,  the  quantity  of  these  alkalies  must  be  in- 
creased. 

In  addition  to  the  alkali,  which  should  be  employed  or  with- 
held according  to  the  exigencies  of  the  case,  opium  is  employed  by 
most  practitioners,  and  properly,  in  the  treatment  of  this  malady. 
In  the  infant,  as  in  the  adult,  its  curative  effect  upon  intestinal 
inflammation  is  unmistakable. 

For  a  young  infant  paregoric  is  the  best  form  of  opiate.  The 
dose  is  from  three  to  five  drops  for  the  age  of  one  month  ;  ten  to 
twelve  drops  for  the  age  of  six  months,  repeated  after  three  hours 
or  longer,  according  to  the  state  of  the  patient.  For  infants  over 
the  age  of  six  months  the  stronger  preparations  of  opium  are  more 
frequently  used.  The  common  tincture  of  opium,  or  laudanum,  or 
the  deodorized  tincture,  may  be  given  in  doses  of  one  to  two  drops 
to  a  child  of  one  year.  Dover's  powder,  also,  is  a  useful  opiate 
for  this  malady  when  given  in  doses  of  three-fourths  of  a  grain  to 
a  child  of  one  year. 

The  cases  are  few  in  which  the  judicious  use  of  opiates  involves 


[*  Litmus-paper,  here  and  elsewhere  referred  to,  is  made  by  dipping  unglazed  white 
paper  into  tincture  of  litmus,  and  then  dried.  When  this  paper  is  brought  in  contact  with 
fluids  which  are  acid  (or  sour),  its  color  is  changed  to  red.  A  similar  paper,  made  by 
coloring  it  with  tincture  of  litmus  reddened  with  a  minute  quantity  of  sulphuric  acid,  is 
used  as  a  test  for  alkalies,  since  these  have  the  power  to  change  its  red  color  back  again 
to  blue. 

Litmus-paper  may  be  purchased  of  any  apothecary,  and  should  be  kept  in  a  clean, 
closely  corked  and  large-mouthed  vial,  since  prolonged  exposure  to  the  air  will  turn  it 
from  blue  to  red. — Ei».] 
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*  danger,  but  they  should  be  used  very  cautiously  if  brain  symp- 
toms are  present,  and  always,  if  possible,  with  the  advice  of  a 
physician.  Sometimes,  in  the  commencement  of  intestinal  inflam- 
mation, if  there  is  considerable  feverishness,  the  patient  may  be 
drowsy  and  have  sudden  twitching  of  the  muscles,  showing  that 
there  is  danger  of  convulsions.  Under  such  circumstances  the 
opium  should  be  administered  in  small  doses,  or  its  use  postponed. 
Also,  in  advanced  stages  of  the  disease,  when  there  is  a  tendency 
to  drowsiness  from  the  feeble  circulation  of  blood  through  the 
brain  and,  often,  escape  of  the  serum  or  watery  portion  of  the 
blood  under  and  between  the  coverings  of  the  brain,  opium  should 
be  cautiously  employed,  as  it  might  tend  to  produce  that  fatal 
stupor  in  which  severe  cases  are  apt  to  terminate.  With  such 
precautions  this  indispensable  remedy  will  exert  a  decided  con- 
trolling effect  on  the  disease. 

Astringents  are  required  when  the  stools  are  thin  and  too  fre- 
quent, and  these  may  be  employed  in  combination  with  the  opiate. 
Those  which  heretofore  have  been  chiefly  used  by  doctors  are  the 
vegetable  astringents,  as  :  catechu,  kino,  krameria,  and  tannic 
and  gallic  acids  ;  and  also,  particularly  in  the  chronic  cases,  the 
mineral  astringents,  such  as  acetate  of  lead  and  nitrate  of  silver, 
in  small  doses.  But  I  think  that  I  express  the  common  belief 
of  New  York  physicians  in  stating  that  better  than  all  of  these,  for 
the  various  indications,  as  an  anti-emetic,  astringent,  and  antisep- 
tic, is  the  subnitrate  of  bismuth.  This  substance  has  indeed  long 
been  employed  in  the  diarrhoeal  maladies  of  infancy,  but  in  doses 
much  too  small.  Its  effects  are  believed  to  be  entirely,  or  almost 
entirely,  local,  namely,  upon  the  inner  surface  of  the  stomach  and 
intestine.  It  is  but  sparingly  absorbed.  It  is  stated  by  some  not 
to  be  absorbed  at  all ;  but  an  intelligent  physician  has  stated  to  me 
that  he  has  sometimes  observed  a  peculiar  odor  of  the  breath  of 
children  who  are  taking  this  medicine  and  I  have,  in  a  few  in- 
stances, observed  the  same.*  It  undergoes  or  effects  some  chemi- 
cal change  in  the  stomach,  becoming,  probably,  the  bismuth  sul- 
phide, for  it  becomes  black  in  this  organ,  and  it  gives  a  dark  tinge 
and  more  consistence  to  the  stools. 

The  following  formula,  calculated  for  infants  aged  one  year, 
has  been  used  with  the  best  results  in  my  private  practice,  and  in 
institutions  with  which  I  have  an  official  connection  : 


[*  The  odor  here  referred  to  is  now  thought  to  indicate  that  the  bismuth  contains 
arsenic  as  an  impurity.  When  taken  in  this  way  the  arsenic  imparts  an  odor  of  garlic 
to  the  breath. — Ed.] 
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Tincture  of  opium   16  drops. 

Subnitrate  of  bismuth   2  drachms. 

Simple  syrup   |  ounce 

Chalis:  mixture   H  ounce. 


Shake  the  bottle,  and  give  one  teaspoon ful  every  three  hours. 

An  infant  of  six  months  can  take  one-half  this  dose,  and  one  of 
three  or  four  months,  one-fourth  or  one-third  of  the  dose. 

Instead  of  the  above,  I  have  sometimes  prescribed  essentially 
the  same  medicines  in  powder,  namely  : 

Compound  povrder  of  chalk  and  opium   40  grains. 

Subnitrate  of  bismuth   2  drachms. 

Mix  and  divide  into  fifteen  powders  and  give  one  powder  every  three  hours  to  an  in- 
fant one  year  of  age. 

An  infant  of  six  months  can  take  half  the  above  dose,  or,  one  of 
three  or  four  months,  one-fourth  or  one-third  the  dose.  In  all 
those  cases  in  which  the  evacuations  consist  chiefly  of  mucus,  or 
mucus  and  blood,  from  the  predominance  of  inflammation  of  the 
large  intestine,  and  in  all  recent  eases  in  which  the  evacuations 
are  scanty,  and  there  is  considerable  fever,  one  of  the  best  reme- 
dies is  laudanum  in  combination  with  castor  oil,  as  in  the  following 
prescription,  which  is  similar  to  that  of  Dr.  West,  of  England  : 


Tincture  of  opium  (laudanum)   10  drops. 

Powdered  gum-arabic   1  drachm. 

Powdered  white  sugar   1  draclim. 

Castor  oil   1  to  2  drachms. 

Cinnamon- water   2  ounces.* 


The  dose  is  one  teaspoonful  every  three  hours  to  an  infant  of  one  year. 

When  the  disease  is  chronic,  and  the  vital  powers  begin  to  fail, 
as  indicated  by  paleness,  more  or  less  emaciation,  and  loss  of 
strength,  the  following  is  the  best  tonic  mixture  with  vv^hich  I  am 
acquainted.  While  it  aids  in  restraining  the  diarrhoea,  it  also  in- 
creases the  appetite  and  strength.  It  should  not  be  prescribed  un- 
til the  inflammation  has  assumed  a  less  acute  or  chronic  character. 

Tincture  of  columbo   3  drachms. 

Solution  of  nitrate  of  iron   27  drops. 

Simple  syrup   3  ounces. 

The  dose  is  one  teaspoonful  every  four  hours  to  an  infant  of  one  year. 


[*  It  is  necessary  to  make,  first,  an  emulsion  by  rubbing  in  an  earthenware  mortar  the 
castor  oil  with  the  powdered  gum-arabic  and  sugar,  and  when  they  are  icell  mixed  add 
next  the  cinnamon-water,  and  then  the  tincture  of  opium,  and  rub  them  all  thoroughly 
together  with  the  pestle. — Ed.] 
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In  most  cases  of  intestinal  inflammation,  occurring  in  infancy, 
alcoholic  stimulants  are  useful.  They  are  especially  useful  in 
cases  which  occur  under  the  depressing  influence  of  warm  weather, 
and  in  all  protracted  cases,  whatever  the  cause.  Bourbon  whiskey 
or  brandy  is  the  best  of  these  stimulants.  I  have  usually  pre- 
scribed three  or  four  drops  to  an  infant  one  month  of  age,  and  an 
additional  drop  or  two  drops  for  each  succeeding  month. 

Constipation. 

Constipation  occurs  much  less  frequently  in  infancy  and  child- 
hood than  in  adult  life.  Some  young  children,  when  in  health,  do 
not  have  more  than  one  stool  daily,  while  the  majority  have  two 
or  three.  If  the  evacuation  occur  only  every  second  or  third  day, 
and  is  accompanied  by  straining,  constipation  is  present.  The 
constipated  stools  are  usually  firm  and  dry,  and  not  infrequently 
they  have  a  light  color.  The  abdomen  is  apt  to  be  distended  with 
gas,  but  there  are  cases  in  which  it  is  soft  and  flattened.  In  ag- 
gravated cases,  hard  masses  are  sometimes  felt  through  the  abdom- 
inal walls. 

The  symptoms  of  constipation  are  poor  appetite,  restlessness, 
occasional  vomiting,  colicky  pain  in  the  bowels,  headache,  some- 
times fever,  foul  tongue,  disturbed  sleep,  nervous  irritability,  so 
that  convulsions  are  apt  to  occur  from  slight  exciting  causes. 
These  symptoms  may  be  mild  and  some  of  them  absent  in  light 
cases,  while  they  occur  in  a  decided  manner  in  grave  cases.  In 
severe  and  protracted  constipation,  the  hard  faeces  in  the  lower 
part  of  the  intestine  often  cause  severe  straining,  so  that  the  lower 
inch  or  half  inch  of  the  intestine  may  protrude ;  but  this  prolapse 
of  the  gut,  which  is  readily  replaced  by  pressure  upon  it,  is  not  so 
likely  to  occur  from  constipation  as  from  diarrhoea.  Harm  to  the 
general  health  in  habitual  constipation  results  from  the  fact  that 
the  stools  contain  noxious,  even  poisonous  products,  and  that  when 
detained  in  the  intestines  these  products  are,  to  a  certain  extent, 
absorbed.  Hence  the  foul  breath,  coated  tongue,  and  languor  which 
attend  the  constipated  habit. 

The  causes  of  habitual  constipation  are  various,  among  which 
the  following  may  be  enumerated  :  too  scanty  a  secretion,  in 
other  words  a  torpid  state  of  the  organs  which  furnish  the  liquids 
which  mix  with  the  food,  as  the  liver,  pancreas,  or  sweet-bread, 
and  the  numerous  glands  with  which  the  surface  of  the  intestine 
is  studded  ;  the  use  of  milk  too  rich  in  the  cheesy  substance  ;  the 
use  of  food  containing  too  much  starch  ;  insufiicient  drink,  for 
Vol.  I.— 33 
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the  moderate  use  of  water  aids  greatly  in  maintaining  proper 
consistence  of  the  stools  and  promoting  the  evacuation ;  and 
finally,  too  feeble  action  of  the  muscular  fibres,  by  which  the  food 
is  propelled  along  the  intestines.  This  torpid  state  of  the  muscular 
fibres,  both  in  the  coats  of  the  intestines  and  in  the  large  muscles 
of  the  abdominal  walls,  which  aid  in  expelling  the  stools,  may 
be  due  to  some  unknown  peculiarity  in  the  constitution  of  the 
individual,  but  is,  in  other  instances,  the  result  of  disease.  Thus, 
diseases  of  the  brain  and  spinal  cord  are  apt  to  produce  a  paralytic 
state  of  the  muscular  fibres  through  deprivation  of  nervous  agency, 
so  that  constipation  is  one  of  their  most  common  symptoms.  The 
most  obstinate  and  dangerous  cases  of  constipation  result  from 
mechanical  obstacles,  as  foreign  substances,  like  seeds  and  ker- 
nels of  fruit ;  loops  of  the  intestines  which  have  grown  to  each 
other  by  previous  inflammation  (peritonitis),  and  displacement  of 
intestine  at  a  certain  point  (intussusception,  hernia).  I  have  met 
cases  from  all  these  causes. 

Treatment. — Constipation  from  a  mechanical  cause  is  acute  and 
painful,  so  that  it  demands  the  immediate  attention  and  care  of 
the  physician.  In  habitual  constipation,  any  error  of  diet  should 
be  rectified.  Raw  or  cooked  fruits,  coarse  oat  or  corn-meal  pre- 
pared in  a  mush,  and  thin  gruels,  have  a  laxative  effect.  To  over- 
come the  constipation  a  mild  laxative,  like  the  syrup  of  senna,  is 
useful,  but  better  than  this  is  a  clyster  of  one-third  or  one-half  tea- 
cupful  of  cold  water.  In  habitual  constipation,  benefit  will  result 
by  allowing  the  child  to  drink  cold  water  somewhat  more  freely 
than  heretofore.  I  have  also  obtained  good  results  by  directing 
the  mother  or  nurse  to  knead  the  abdominal  surface  several  times 
daily  with  the  fingers.  This  stimulates  the  muscular  action  of  the 
intestines.  Occasionally  we  meet  cases  in  which,  from  long  neg- 
lect, hard  masses  of  faecal  matter  are  lodged  in  the  lower  part  of 
the  intestine,  and  if  these  are  not  removed  by  the  clyster  they 
should  be  broken  up  by  introducing  the  finger  or  the  handle  of  a 
teaspoon. 

[A  common  domestic  remedy  consists  of  a  piece  of  ordinary 
yellow  laundry-soap  of  the  thickness  of  a  pencil,  and  from  one  to 
one  and  a  half  inch  long,  which  is  pushed  gently  into  the  bowel 
and  left  to  take  care  of  itself.  A  soap  suppository,  as  it  is  called, 
will  ordinarily  cause  a  movement  in  a  short  time,  and,  if  used  with 
care,  this  treatment  can  be  repeated  daily. 

Castor-oil  and  rhubarb  are  not  always  to  be  recommended  in 
this  condition,  although  they  have  been  so  commonly  used  ;  the 
reasons  for  this  will  be  given  in  the  chapter  relating  to  the  Reme- 
dies in  Common  Use.    See  Index  of  Volume  II. — Ed.] 
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Intestinal  Worms. 


So  far  as  now  ascertained,  about  fifty  animal 
parasites  make  their  abode  in  man.  Probably 
others  will  yet  be  discovered  in  distant  and  un- 
civilized countries,  for  the  forms  of  animal  life 
vary  in  different  climates  and  regions.  Of  those 
which  occupy  the  intestinal  canal,  the  follow- 
ing- are  of  chief  interest,  on  account  of  their  fre- 
quency and  the  symptoms  to  which  they  give 
rise,  namely,  the  long  roundworm,  the  thread 
worm,  three  species  of  tape-ivorm,  and  the  ivhij) 
ivorm.  These  worms  have  received  such  popu- 
lar names  from  their  resemblance  in  shape  to 
the  objects  by  which  they  are  designated. 

The  round  ivorm  has  a  dingy  reddish  or  yel- 
lowish red  color,  and  a  cylindrical  form  taper- 
ing toward  both  extremities,  from  the  point  of 
its  greatest  diameter,  which  is  a  little  behind 
the  middle.  The  dead  worm  is  paler  than  the 
living  one.  The  females  are  more  numerous 
than  the  males,  and  their  size  is  also  greater. 
The  shape  of  this  worm  is  like  that  of  the  com- 
mon earth  worm,  from  which  it  derives  the 
name  lumhricus,  but  it  is  somewhat  more  point- 
ed, and  its  color  a  paler  red.  The  location  of  the 
round  worm  is  the  small  intestine,  where  it  is 
rapidly  developed  from  the  egg. 

The  round  worm,  more  than  all  other  intes- 
tinal worms,  is  inclined  to  wander  away  from 
its  usual  abiding-place,  producing  symptoms  of 
more  or  less  gravity  referable  to  the  part  over 
which  it  passes.  It  occasionally  enters  the  stom- 
ach, from  which  it  is  vomited,  or  it  ascends  the 
oesophagus  into  the  throat,  from  which  it  is  ex- 
pelled by  the  efforts  of  the  individual.  Rarely 
it  has  entered  the  windpipe  from  the  oesopha- 
gus, producing  suffocation.  This  worm  is  in- 
deed so  strong  and  active,  that  there  is  no  re- 
cess or  fold  connected  with  the  intestinal  cavity 
which  it  has  not  entered,  and,  becoming  wedged 
in  narrow  passages,  as  the  bile-duct,  pancreatic 
duct,  or  that  narrow  cul-de-sac,  the  appendix 


Figure  217. — A  fe- 
male roundworm  (ascti- 
ris  lumbricoidei),  natu- 
ral size. 
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veriniformis  (worm-like  appendix),  in  which  small  foreign  sub- 
stances are  apt  to  lodge,  it  has  sometimes  caused  ulceration  and 
death. 

The  number  of  these  worms  found  in  the  intestines  is  very- 
variable.  There  may  be  only  one,  or  the  number  may  be  incredi- 
bly large.  When  a  considerable  number  are  present,  they  some- 
times form  masses  by  their  intertwining,  which  are  difficult  of 
expulsion,  and  which,  therefore,  involve  great  danger. 

The  thread  ivorm,  so  called  from  its  resemblance  to  pieces  of 
ordinary  white  sewing-thread,  is  also  frequent  in  childhood,  and 

not  infrequent  in  the  adult.  Its 
length  is  from  one-sixth  to  one- 
half  of  an  inch,  the  male  being 
shorter  than  its  mate.  The  chosen 
residence  of  this  worm  is  the  large 
intestine,  and  the  largest  number 
of  them  are  found  in  the  two  ex- 
tremities of  this  division  of  the  in- 
testinal tract,  namely,  in  the  upper 
end  or  head  of  the  colon,  which 
lies  in  the  right  lower  portion  of 
the  abdominal  cavity,  and  in  the 
lower  end  or  rectum,  which  lies  in 
the  pelvis.  Nevertheless,  thread 
worms  are  developed  so  rapidly 
from  eggs  swallowed  in  food  or 
drink,  that  they  may  attain  nearly 
or  quite  their  full  growth  while  still 
in  the  small  intestine,  and  they 
therefore  sometimes  occur  of  full 
size  and  activity  in  this  division  of 
the  intestinal  tract.  Thread  worms  are  the  most  numerous  of  all 
the  intestinal  worms  which  are  visible  to  the  naked  eye. 

The  term  tape-worm  is  applied  to  several  species  of  the  Tcenia, 
and  to  at  least  two  species  of  the  Bothriocephalus  latus  j  but  all  of 
these,  except  four,  namely,  the  Tcenia  solium,  Taenia  saginata,  or, 
as  it  is  sometimes  termed,  Tcenia  medio-canellata,  Tcenia  ellip- 
tica,  or  Tcenia  cucimierina,  and  the  Bothriocephalus  latus,  are  rare 
in  Europe  and  North  America. 

The  tape-worm  is  a  hermaphrodite,  each  segment  containing 
the  two  sexual  organs.  The  head  is  small,  about  the  size  of  a 
pin's  head,  and  segment  after  segment  is  produced  by  a  budding 
process  from  the  head.  The  segments  are  attached  to  each  other 
at  their  extremities,  and  each  segment,  as  it  becomes  further  and 


Figure  218. — Thread  worm  (Oxyuris 
vermioularis)  :  <?,  Natural  size  ;  b,  head 
magnified  ;  c,  tail  magnified  ;  tZ,  head  more 
magnified. 


IN  INFANCY  AND  CHILDHOOD.  517 

further  removed  from  the  head  by  the  formation  of  new  interven- 
ing segments  at  the  upper  end  of  the  chain,  becomes  also  larger 
and  more  matured.  The  older  segments,  having  attained  their 
full  growth,  are  detached.  A  separation  of  the  chain  of  segments 
at  any  point  does  not  compromise  the  life  of  the  parasite.  If  only 
the  head  remains  uninjured,  segmentation  continues  from  it,  and, 
in  time,  the  former  number  of  segments  and  former  length  of  the 
chain  are  restored.  This  worm  resides  in  the  small  intestine,  ex- 
tending downward  from  the  point  where  the  head  is  attached. 

One  of  the  two  tape-worms  which  are  most  commonly  met  in 
this  country,  the  Tcenia  solium,  is  developed  from  an  embryo, 
known  as  the  Cysticercns  cellulosce,  which  occurs  in  the  muscles  of 
swine.  This  cysticercus  is  a  little  bladder-like  body,  called  a 
vesicle,  about  the  size  of  a  pea  or  small  bean,  having  a  delicate 
cell-wall,  and  is  nearly  spherical,  except  as  its  shape  is  changed  by 
compression  between  the  muscular  fibres.    At  one  point  of  the 
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Figure  219. — Cisticercus  cellulosse,  magnified:  A,  Natural  position;  B,  head  and  neck  pro- 
truded. 

cell- wall  is  a  depression,  attached  to  the  inner  surface  of  wMch, 
and  therefore  lying  within  the  cyst,  is  a  whitish,  pear-shaped  solid 
body,  which  is  the  head,  and  is  identical  in  shape  and  appearance 
with  the  head  of  the  Tcenia.  Many  experiments  have  shown  the 
close  relationship  of  the  Cysticercus  and  Tcenia  solium,  that  they 
are  forms  of  existence  of  the  same  parasite.  Segments  of  this 
tape-worm  have  been  repeatedly  fed  to  swine,  and  the  cysticercus 
has  been  produced  in  their  muscles,  though  in  what  way  the  little 
egg  or  embryo  passes  from  the  hog's  stomach  to  its  muscles  is  not 
yet  known.  On  the  other  hand,  pork  containing  the  cysticercus 
has  been  fed  to  criminals  who  were  soon  to  be  executed,  and  after 
their  death  the  Tcenia  was  found  in  their  intestines.  It  is  now  evi- 
dent that  this  parasite  occurs  only  in  those  who  eat  swine's  flesh, 
either  raw  or  but  slightly  cooked,  as  in  sausages.  The  head  of  this 
species  of  tape-worm  is  about  the  size  of  a  small  pin's  head.  At 
its  top  is  a  conical  protuberance,  upon  which  is  a  corona  of  booklets 
arranged  in  two  circles :  the  booklets  of  the  outer  circle  being 
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smaller  than  those  of  the  inner.  Back  of  this  circle  of  hooklets 
are  four  sucking-disks  which  the  worm  is  able  to  protrude  and 
move  freely.  When  protruded,  they  appear  as  small  tubercles, 
v/ith  slender  pedicles  or  stalks.  The  neck,  which  is  slender,  and 
about  one  inch  in  length,  shows  no  marking  from  commencing 
segmentation,  and  it  is  succeeded  by  very  small  and  delicate  seg- 


PlGURE  320. — Tape-worm  {Trvnia  solium) :  A,  Portions  of  the  worm  of  natural  size;  B,  head, 
magnified ;  C,  circlet  of  hooklets  which  surround  one  of  the  suckers ;  D,  separate  hooks,  more 
largely  magnified  ;  B,  full-grown  joints  of  a  tape-worm,  magnified. 

ments,  which  gradually  enlarge  as  the  distance  from  the  head  in- 
creases. 

The  Taenia  sagiwato,  designated  also  T.  medio-canellata,  resem- 
bles closely,  in  its  general  appearance,  the  species  just  described, 
but  its  head  is  larger  and  its  segments  larger,  thicker,  and  stronger 
than  those  of  the  taenia  solium.  When  fully  matured,  it  measures 
eighteen  inches.  The  diameter  of  the  head  is  nearly  one  line  (yV 
inch).    It  is  furnished  with  four  strong  sucking-disks,  but  it  lacks 
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the  circle  of  hooks,  instead  of  which  it  possesses  a  small  frontal 
sucking-disk.    The  embryo  of  this  parasite  occurs  chiefly  in  the 
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Figure  221. — Tcenia  saginata :  A,  Portions  of  a  worm  of  natural  size;  B,  a  number  of  the 
Cysticerci  from  which  this  tape-worm  is  developed,  of  nearly  natural  size  and  situated  in  the 
fibres  of  a  muscle;  C,  a  magnified  Cystifcrcus  with  its  head  and  neck  protruded ;  D,  head  of  the 
worm,  magnified  ;  B,  fully  grown  joint  of  the  worm. 

muscles  of  ruminating  animals,  as  the  ox,  sheep,  goat,  etc.,  and 
therefore  its  presence  in  the  intestines  of  man  is  attributable  to  the 
use  of  the  flesh  of  these  animals,  either  slightly  cooked  or  raw. 

The  Tcenia  elliptica,  or  cucumerina,  is  more  delicate  than  the 
above  species  of  tape- worm,  measuring,  when  fully  grown,  from 
ten  to  eleven  inches  in  length.  Upon  its  head  is  a  rostellum,  or 
beak,  which  the  worm  is  able  to  thrust  forward,  and  on  which  are 
about  sixty  booklets  irregularly  arranged.  This  tape-worm,  the 
small  delicate  segments  of  which  have  a  reddish-white  color,  in- 
habits the  small  intestines  of  the  dog  and  cat,  and  many  children 
in  different  localities  have  been  affected  with  it. 

The  Bothriocephalus  latiis,  is  the  largest  of  the  tape- worms,  at- 
taining the  length  of  fifteen  to  twenty-four  feet.  It  is  one  of  the 
most  important  of  the  intestinal  parasites.    The  head  has  an 
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almond-shape,  or  the  shape  of  an  elongated  and  somewhat  flat- 
tened globe,  its  length  being  about  one  line  (one-twelfth  of  an  inch), 
and  its  diameter  from  one-third  to  one-half  a  line.  Those  segments 
which  are  still  growing  have  a  breadth  three  or  four  times  greater 
than  their  length,  while  the  matured  segments  are  nearly  square. 


Figure  323. — Bothriocephalus  latm :  A,  portions  of  the  worm  of  natural  size;  B,  head  of 
the  worm,  magnified ;  C,  eggs  of  the  worm,  magnified  ;  a,  an  entire  egg  with  its  yolk  ;  b,  empty 
shell  ' 

The  egg  is  oval,  with  a  thin  shell.  It  is  believed  that  the  em- 
bryo enters  a  mollusk  or  fish,  in  the  muscles  of  which  it  is  devel- 
oped. It  is,  therefore,  received  into  the  stomach  of  man  in  some 
form  of  marine  food.  This  parasite  is  rare  in  this  country,  and  in 
Europe  it  is  chiefly  met  in  countries  bordering  on  the  inland  lakes 
and  seas.    It  occurs  also  in  dogs  which  eat  fish. 

The  tvliip  worm,  or  Trichoceplialus  dispar,  is  comparatively 
unimportant,  since  it  is  not  known  whether  it  materially  impairs 
the  health  or  produces  symptoms.    It  inhabits  the  large  intestine. 
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Figure  333. — Male  and  female  Tri- 
choccjifialus  dispar,  magnified. 


Intestinal  worms  are  rare  in  infants  under  the  age  of  sixteen 
months,  since  milk  is  the  chief  diet  of  such.  The  roundworm 
and  threadworm  are  common  after 
the  period  of  infancy,  during  the 
whole  period  of  childhood,  and  are  not 
unusual  in  the  period  of  youth.  The 
tape-worm  is  rare  under  the  age  of 
fiv3  years,  but  cases  now  and  then 
occur.  The  liability  to  this  parasite 
depends  entirely  on  the  diet,  whatever 
may  be  the  age.  A  remarkable  case 
of  tape-worm  was  reported  in  the  Ga- 
zette Medicale  of  Paris,  in  1837.  M. 
Muller  was  called  to  treat  an  infant 
of  five  days,  for  slight  constipation, 
and  in  the  stool  one  and  a  half  feet 
of  tape-worm  were  discovered.  A 
similar  case  was  treated  by  Prof. 
Skene,  of  Brooklyn,  in  1871. 

Causes. — It  is  obvious  that  intes- 
tinal worms  are  developed  from  the 

eggs,  or  embryos,  as  the  case  may  be.  The  eggs  of  the  round 
worm  have  been  found  by  Hosier  in  drinking-water;  *  but  it  is  prob- 
able that  in  most  instances  they  are  introduced  into  the  system 
in  fruits  and  vegetables  which  are  eaten  raw. 

The  eggs  of  the  thread  worm  are  received  from  some  one  who 
is  affected  with  the  disease.  Both  Zenker  and  Heller  state  that 
they  have  frequently  discovered  eggs  of  this  worm  around  the 
nails  of  those  who  were  troubled  with  this  parasite,  a  fact  readily 
explained  from  the  itcliing  of  the  anus  which  they  cause.  We  can 
understand,  also,  why  this  worm  is  so  common  in  degraded  fami- 
lies. Certain  conditions  of  the  intestinal  surface  favor  the  occur- 
rence of  worms.  Thus,  the  altered  intestinal  secretions  in  typhoid 
fever  favor  the  development  of  the  round  worm. 

Symptoms. — The  symptoms  caused  by  the  round  worm  are  in 
part  constitutional  and  in  part  local.  Those  of  a  constitutional 
character  are  the  following  : 

Features  at  one  time  flushed,  at  another  pallid,  and  sometimes 
of  a  leaden  hue  ;  thirst,  nausea,  or  even  occasional  vomiting  ;  ap- 
petite diminished  or  augmented,  or  variable  ;  breath  foul ;  red  and 
projecting  points  on  the  tongue  ;  pulse  quickened  and  irregular. 
(Quickening  of  pulse  is  one  of  the  most  common  symptoms  of  these 
worms,  with  more  or  less  elevation  of  bodily  temperature. 

*  Virchow's  Archives,  1860. 
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In  severe  cases  symptoms  referable  to  the  nervous  system  are 
sometimes  present,  such  as  large  pupils,  twitching  of  the  mus- 
cles, convulsions,  drowsiness,  headache,  neuralgic  pains,  delirium. 
Rarely,  chorea  or  St.  Vitus's  dance,  has  been  known  to  result.  In  the 
American  Journal  of  Medical  Science,  for  July,  1869,  Dr.  Leedum 
relates  the  case  of  a  boy  of  seven  years  who  had  night-blindness, 
due  to  the  presence  of  a  large  number  of  round  worms  in  the  intes- 
tines. By  the  employment  of  pink-root  these  were  expelled,  and 
the  blindness  ceased.  Grinding  the  teeth  in  sleep  and  picking  the 
nostrils  are  symptoms  to  which  families  attach  much  value  ;  but 
observations  show  that,  though  they  may  be  due  to  worms,  they 
more  frequently  have  another  cause.  Colicky  pains,  chiefly  in  the 
region  of  the  navel,  irregular  stools,  sometimes  tinged  with  blood, 
and  flatulence,  are  occasional  symptoms.  If  several  round  worms 
are  present,  the  physician  is  able  to  discover  their  eggs  in  the 
stools  by  means  of  a  microscope  magnifying  one  hundred  and  fifty 
diameters. 

The  most  dangerous  symptoms  arise  from  the  fondness  which 
the  worm  exhibits  of  crawling  through  narrow  passages.  Thus 
the  presence  of  the  worm  may  produce  a  crawling  sensation  in  the 
oesophagus,  or  a  feeling  of  constriction  in  this  tube,  or  in  the  upper 
part  of  the  throat,  and  if  it  have  reached  the  opening  of  the  larynx, 
it  causes  a  violent  cough,  vomiting,  and  perhaps  even  suffocation. 
If,  turning  backward,  it  enter  the  Eustachian  tube,  which  leads 
from  the  throat  to  the  ear,  it  causes  earache,  and  sometimes  con- 
vulsions. 

The  intestinal  catarrh  which  the  worm  produces  is  ordinarily 
mild.  Occasionally  very  dangerous  and  painful  constipation  re- 
sults from  the  accumulation  of  these  parasites  in  a  mass,  or  ball 
too  large  to  be  expelled,  unless  with  much  delay  and  suffering, 

A  marked  example  of  this  occurred  in  a  family  of  my  acquaint- 
ance, which,  at  the  time,  resided  in  the  interior  of  this  State.  A 
little  girl  three  or  four  years  of  age  was  suddenly  affected  with  ob- 
stinate constipation.  The  physicians  prescribed  active  purgatives, 
calomel  among  other  things,  and  finally  croton  oil.  Various  injec- 
tions were  likewise  used  without  relief.  There  was  great  pain 
with  swelling  of  the  abdomen,  and  death  seemed  inevitable, 
when,  after  the  lapse  of  several  days,  a  free  evacuation  occurred, 
and  in  the  stool  was  a  mass  of  firmly  intertwined  worms. 

The  symptoms  produced  by  thread  worms  are  different  from 
those  of  the  round  worm.  It  does  not  cause  the  fever,  disturbed 
digestion,  colicky  pains,  or  such  dangerous  nervous  or  local  symp- 
toms as  the  other  parasite  causes.  Nor  does  it  endanger  life  by 
crawling  into  unusual  situations.    In  one  recent  case  I  could  de- 
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tect  no  other  cause  of  St.  Vitus's  dance  than  their  presence,  and 
convulsions  liave  been  attributed  to  them  ;  but  such  a  result  is  ex- 
ceptional, if,  indeed,  the  cause  was  rightly  assigned.  Although  the 
upper  end  of  the  large  intestine  (the  caecum)  is  the  chosen  abode  of 
the  worm,  it  is  not  certain  that  it  produces  any  symptom  in  this 
situation.  The  symptom  which  renders  this  parasite  very  annoy- 
ing is  itching  of  the  anus,  due  to  movements  of  the  worms  in  the 
lower  part  of  the  intestine.  A  small  number  of  them  may  cause 
little  inconvenience,  but  when  a  considerable  number  are  pres- 
ent, it  is  sometimes  difficult  for  a  patient  to  remain  quiet,  on 
account  of  this  symptom.  The  itching  is  usually  greatest  in  the 
early  evening,  when  the  child  is  warm  in  bed.  The  irresistible  in- 
clination to  rub  the  parts  occasionally  leads  to  the  practice  of  self- 
pollution  in  girls  as  well  as  boys.  The  itching  may  be  nearly  or 
quite  absent  during  the  day,  but  returns  so  regularly  at  night  as 
to  resemble  and  be  mistaken  for  a  nervous  affection.  M.  Cruveil- 
hier,  one  of  the  most  eminent  of  French  physicians,  confessed 
that  he  had  made  this  mistake.  In  the  female  child  this  worm 
occasionally  passes  from  the  rectum  to  the  vulva,  irritating  the 
surface  of  the  latter  and  producing  a  leucorrhoeal  discharge,  or 
ivhites. 

In  many  instances  tape-worms  exist  in  children  as  well  as  in 
adults  who  thrive  and  present  no  symptoms,  but  in  other  in- 
stances there  is  more  or  less  disturbance  of  the  digestive  functions, 
with  an  uncomfortable  sensation — sometimes  a  cramp-like  pain  in 
the  belly.  This  symptom  is  most  frequently  noticed  after  fasting, 
or  after  the  use  of  certain  kinds  of  food,  and  is  diminished  by  a 
full  meal.  A  feeling  of  hunger  and  of  faintness  is  also  common 
according  to  authorities,  but  I  have  not  particularly  remarked  this 
in  children.  Irregular  action  of  the  bowels,  vomiting  and  various 
nervous  symptoms,  as  itching  of  the  nostrils  and  anus,  headache, 
ringing  in  the  ears,  "heart-burn,"  numbness,  deafness,  blindness, 
etc.,  have  been,  with  more  or  less  correctness,  attributed  to  the 
tape-worm.  Certainly  such  symptoms  occasionally  arise  from 
this  cause,  for  they  cease  on  the  expulsion  of  the  worm. 

Treatment.— Much  injury  has  been  done  to  children  by  the  use 
of  medicines  designed  to  expel  worms,  occasionally  employed  by 
physicians,  but  oftener  by  parents  before  the  physician  is  called. 
Drugs  of  this  kind  are  usually  irritants,  and  in  certain  other  dis- 
eases the  prominent  symptoms  in  which  resemble  those  caused  by 
the  presence  of  worms,  there  is  already  an  irritated,  if  not  an  in- 
flamed state  of  the  intestinal  surface.  Administered  under  such 
circumstances,  such  medicines  obviously  do  harm,  and  in  all  acute 
diseases  in  which  they  are  not  required,  their  employment  is  to  be 
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regretted,  even  if  their  action  is  harmless,  since  it  consumes  time 
which  is  very  precious. 

It  is  thus  tliat  many  Hves  are  lost  by  the  use  of  vermifuge  nos- 
trums, v^hich  are  extensively  advertised,  and  which  command  a 
ready  sale,  inasmuch  as  belief  in  the  presence  of  worms  as  a  fre- 
quent cause  of  disease  pervades  nearly  every  community.  A  safe 
rule  followed  by  certain  physicians  (and  it  would  be  much  better 
if  it  were  general)  is  not  to  give  vermifuges,  unless,  after  careful 
inspection  of  the  stools  for  one  or  more  weeks,  the  parasite  is  dis- 
covered ;  since,  if  worms  are  present,  one  or  more  will  occasionally 
be  expelled,  or,  if  it  be  a  tape-worm,  the  segments  will  be  noticed 
in  the  evacuations.  Physicians  can  also  determine  the  presence 
and  character  of  intestinal  worms  in  a  patient  thus  affected  by 
observing  the  eggs  in  the  stools  with  a  microscope,  for  the  eggs 
of  each  species  have  a  peculiar  form,  and  are  passed  in  countless 
numbers.  In  doubtful  cases,  in  which  the  symptoms  closely  re- 
semble those  of  worms,  a  purgative  dose  of  calomel,  or  calomel 
and  rhubarb  (five  grains  of  each),  may  be  employed.  It  will  gen- 
erally bring  away  one  or  more  round  worms,  or  a  mass  of  thread 
worms,  if  either  of  these  species  of  parasites  is  present.  This  pur- 
gative may  be  safely  employed  if  there  is  no  previous  diarrhoea 
or  debility  ;  and  if  the  result  of  its  employment  is  negative,  it  is 
pretty  certain  that  neither  of  these  worms  is  present. 

A  large  number  of  drugs  have  had  a  reputation  for  the  expul- 
sion of  the  round  worm.  Santonin,  the  active  principle  of  the 
European  worm-seed,  is  one  of  the  best,  and  is  much  employed  in 
this  country  and  in  Europe.  It  is  nearly  tasteless,  and  may  be 
given  in  powder,  spread  on  bread  with  butter.  It  is  kept  in  the 
shops  in  lozenges,  with  or  without  calomel.  It  has  the  advantage 
of  easy  administration,  and  is  destructive  to  both  the  thread  and 
round  worms.  In  this  country  santonin  is  usually  administered  in 
one-  to  three-grain  doses  two  or  three  times  daily,  with  an  occa- 
sional purgative,  which  aids  in  the  expulsion  of  the  worm  and 
its  eggs.  In  overdoses,  it  sometimes  causes  vomiting,  diarrhoea, 
bloody  urine,  and  altered  vision,  so  that  objects  seem  yellow ;  but 
in  medicinal  doses  it  has  no  ill  effect. 

For  many  years  the  worm-remedy  most  employed  in  this  coun- 
try was  the  pink-root,  the  root  of  the  Spigelia  niarylandica,  a 
native  plant.  It  was  not  only  prescribed  by  physicians,  but  em- 
ployed by  families  as  a  domestic  remedy.  It  is  apt  to  cause,  if  the 
dose  be  large,  brain  symptoms,  such  as  dizziness,  dimness  of  sight, 
spasm  of  the  muscles  of  the  face,  stupor,  and  convulsions.  These 
effects  less  frequently  occur  if  the  pink-root  is  given  with  a  purga- 
tive, like  senna.    Half  an  ounce  of  pink-root,  mixed  with  an  equal 
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quantity  of  senna-leaves,  is  soaked  for  two  hours  in  a  pint  of  boil- 
ing water,  and  then  strained.  For  a  child  two  or  three  years  old 
the  dose  is  one  to  two  tablespoonfuls.  So  popular  has  this  remedy 
been  in  this  country  that  probably  a  majority  of  the  native-born 
adults  of  the  States  recollect  the  nauseating  doses  of  pink-root  ad- 
ministered  by  anxious  parents.  Pharmacy  now  provides  us  with 
the  same  medicine  in  a  more  convenient  form — that  of  a  fluid  ex- 
tract. The  fluid  extract  of  senna  and  that  of  spigelia,  mixed  in 
equal  quantity,  may  be  given  in  teaspoonf  ul  doses  to  a  child  of  five 
years.  There  is  a  fluid  extract  of  pink-root  and  senna  found  in 
the  drug-stores,  to  each  ounce  of  which  eight  grains  of  santonin 
may  be  added.  This  is  probably  the  best  remedy  for  the  round 
worm  in  complicated  cases,  when  given  in  teaspoonful  doses. 

Oil  of  worm-seed  is  also  a  good  vermifuge  for  the  round  worm. 
It  is  efficient,  and  at  the  same  time  one  of  the  safest,  especially 
when  the  inner  surface  of  the  intestine  is  inflamed.  To  a  child  of 
three  years,  five  drops  may  be  given  three  times  daily,  dropped  on 
sugar.  It  often  has  a  good  effect  on  those  forms  of  intestinal  irri- 
tation or  catarrh  which  resemble  the  condition  produced  by  worms. 
Turpentine  is  also  an  efficient  antidote  for  the  round  worm.  It 
may  be  given  in  the  same  dose  and  manner  as  the  oil  of  worm- 
seed.  It  is  especially  useful  in  long-continued  intestinal  catarrh, 
attended  by  an  increased  secretion — a  state  in  which  worms  are 
apt  to  occur. 

It  is  useless  to  enumerate  the  many  vermifuges  which  have 
been  extolled  from  time  to  time.  Those  mentioned  above  are  the 
safest,  least  nauseous,  and  they  will  rarely  lead  to  disappointment. 

One  other  antidote  for  the  round  worm  should  be  mentioned, 
as  it  has  been  much  used  and  is  efficient,  namely,  the  bristles 
which  cover  the  pods  of  the  cowage  or  Mucuna  pruriens,  a  tropi- 
cal plant.  The  pods  are  dipped  in  plain  syrup  of  the  ordinary 
consistence  and  the  bristles  are  scraped  off  with  the  syrup.  When 
enough  of  the  medicine  is  added  to  the  syrup  to  make  it  of  the  con- 
sistency of  honey,  it  is  ready  for  use.  It  is  supposed  to  act  me- 
chanically by  the  sharp  bristles  penetrating  the  worms  and  caus- 
ing their  death.  The  dose  is  one  teaspoonful  every  morning  for 
three  days,  after  which  a  purgative  should  be  given. 

Treatment  for  the  expulsion  of  the  tape-ivorm  should  be  quite 
different  from  that  employed  for  any  of  the  other  intestinal  worms. 
Preparatory  treatment  for  about  forty-eight  hours  is  required  be- 
fore the  vermifuge  is  administered.  During  this  time  the  patient 
should  take  a  mild  purgative  once  or  twice,  and  such  food,  in  mod- 
erate quantity,  as  leaves  little  matter  in  the  bowels — such  as  beef- 
tea,  milk,  etc.,  with  some  stimulant  if  there  is  exhaustion.  There 
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are  three  articles  of  food  which  experience  has  shown  to  be  espe- 
cially useful  in  this  preparatory  treatment,  perhaps  from  a  sick- 
ening effect  they  produce  on  the  worm,  namely  :  salt  herrings, 
onions,  and  garlic.  These  articles  may  therefore  be  taken  as  food 
during  the  twelve  or  eighteen  hours  preceding  the  employment  of 
the  vermifuge. 

The  various  antidotes  for  the  tape- worm  recommended  in  the 
books  are  probably  all  more  or  less  useful,  but  the  one  which  has 
given  most  satisfaction  in  the  Out-door  Department  of  Bellevue 
Hospital,  where,  probably,  a  larger  number  of  these  cases  are 
treated  than  anywhere  else  in  this  country,  is  the  oil  of  male 
fern,  but  it  has  been  found  best  to  give  a  somewhat  larger  dose 
than  is  recommended  in  some  of  the  books.  To  a  child  of  six  years 
one  teaspoonf ul  should  be  given  in  any  convenient  substance,  such 
as  the  syrup  of  Tolu,  or  syrup  of  orange-peel.  This  should  be  fol- 
lowed in  about  four  hours  by  a  dose  of  castor  oil,  which  completes 
the  cure. 

Kosso,  which  consists  of  the  flowers  and  tops  of  an  Abyssinian 
tree ;  pumpkin-seed,  the  rind  of  the  pomegranate,  or  turpentine 
given  in  a  large  dose,  also  cause  expulsion  of  this  worm. 

Since  the  symptoms  produced  by  the  thread  icorm  are  referable 
to  the  rectum,  and  are  caused  by  the  active  movements  of  the 
worms,  the  prompt  and  thorough  use  of  injections  which  may 
cause  their  expulsion  is  evidently  required.  The  injection  when 
given  cool,  is  more  effectual  than  when  warm,  and,  since  this  par- 
asite occurs  in  all  parts  of  the  large  intestine,  and  its  chosen  habitat 
is  the  upper  end  of  this  division  of  the  intestinal  tract,  large  ene- 
mas given  through  a  flexible  tube,  or  a  large  catheter  well  intro- 
duced, bring  away  a  larger  number  of  the  worms  than  small 
injections  employed  in  the  usual  way.  Various  substances  have 
been  used  for  this  purpose,  as  lime-water,  table  salt  in  water,  tur- 
pentine in  milk,  decoction  of  aloe,  etc.  Heller,  who  has  given 
much  attention  to  the  study  of  intestinal  parasites,  and  is  recog- 
nized as  one  of  the  best  authorities  in  reference  to  them,  says  of 
the  use  of  injections  :  "  Simple  water  would  do  well  for  this  pur- 
pose, for  in  a  short  time  it  causes  the  worm  to  swell  up  and  burst ; 
but  that  is  not  altogether  without  an  injurious  effect  on  the  mu-  ^ 
cous  membrane.  Hence,  Vix  recommends  a  solution  of  Castile 
soap  in  distilled  water  or  rain  water,  of  the  strength  of  one  to  two 
and  a-half  grains  to  the  ounce.  This  has  no  unpleasant  effect  on 
the  mucous  membrane  of  the  bowel,  while  at  the  same  time  it 
quickly  destroys  both  the  worms  and  their  eggs."  The  use  of  the 
injection  in  the  evening,  even  with  a  small  quantity  of  liquid, 
procures  relief  from  the  itching  and  quiet  sleep  during  the  night. 
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But  it  is  undeniable  that  injections  do  not  effect  a  complete  and 
permanent  cure  in  a  large  proportion  of  cases,  and  hence  those 
affected  with  the  thread  worm  remain  sufferers,  for  years  ;  having 
only  a  temporary  respite  unless  medicines  are  administered  by  the 
mouth.  Those  medicines  which  produce  free  watery  evacuations 
appear  to  be  the  most  effectual  in  dislodging  and  expelling  thread 
worms,  whose  attachment  to  the  intestinal  surface  is  not  strong, 
and  hence  Heller  recommends  the  saline  purgatives  (such  as  Epsom 
salt  or  Rochelle  salt)  "  joined  with  copious  draughts  of  cold  water." 

Intussusception. 

The  term  intussusception  is  applied  to  an  obstruction  of  the 
intestine,  produced  by  the  descent  of  the  part  above  into  that  be- 
low ;  just  as  the  finger  of  a  glove  is  sometimes  doubled  upon  itself 
in  withdrawing  the  finger.  It  is  one  of  the  most  painful  and  dan- 
gerous maladies,  but  fortunately  is  not  very  frequent.  I  liave 
records  of  fifty-two  cases  occurring  under  the  age  of  twelve  years. 
In  thirty-four  of  these  the  previous  history  was  obtained,  and  it  is 
stated  that  seventeen  of  these  were  apparently  in  good  health 
until  the  symptoms  of  intussusception  began,  while  the  remaining 
seventeen  had  some  ailment,  usually  affecting  the  action  of  the 
intestine,  as  constipation,  diarrhoea,  etc.  Any  irritating  agency 
which  stimulates  the  intestines  to  irregular  action,  must  be  re- 
garded as  a  cause,  as  the  use  of  irritating  and  indigestible  food, 
worms,  etc.  Rarely,  external  violence  is  the  apparent  exciting 
cause.  One  patient  received  a  severe  bruise  of  the  abdomen 
tvv-o  years  before  death,  and  from  this  time  continued  to  com- 
plain, at  intervals,  of  pain  in  the  bowels.  One  writer  also  mentions 
the  case  of  a  child,  aged  nine  years,  who  received  a  blow  from  a 
comrade  in  school,  and  from  this  time  had  alternate  diarrhoea  and 
constipation  till  the  intussusception  began.  Rilliet  and  Barthez 
also  relate  the  case  of  two  children  in  whom  this  displacement  sud- 
denly began  when  their  parents  were  tossing  them  in  their  arms. 

One-fourth  of  all  intussusceptions  occur  during  the  first  eighteen 
months  of  life,  and,  with  few  exceptions,  after  the  third  month. 
The  seat  of  this  displacement  in  children  is,  in  almost  all  instances, 
the  large  intestine,  this  either  constituting  the  entire  mass,  or  else 
its  external  portion,  while  the  internal  or  displaced  part  con- 
sists of  small  intestine.  The  exceptions  to  this  are  so  infrequent 
that  they  need  not  be  regarded  in  a  general  description  of  the 
disease. 

There  may  be  so  little  narrowing  of  the  affected  portion  of  the 
intestine  that  the  food  continues  to  pass  through  it.    In  such  a 
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case  the  displacement  may  continue  for  weeks,  or  even  montiis, 
the  passage  of  matter  being  sufficiently  free  for  the  maintenance 
of  life,  till,  finally,  death  occurs  in  a  state  of  exhaustion.  Thus, 
in  one  instance,  a  child  aged  four  months  lived  six  weeks  after 
the  symptoms  commenced,  and  for  seventeen  days  with  a  portion 
of  the  bowel  protruding  from  the  anus.  It  was  found  at  the 
examination  made  after  death,  that  the  lower  part  of  the  small 
intestine  had  descended  through  the  entire  large  intestine,  and 
yet  had  remained  open.  But  such  a  result  is  exceptional.  Ordi- 
narily, as  the  upper  portion  is  pushed  into  the  lower  portion  of 
the  bowel,  its  vessels  are  constricted,  and  intense  congestion  re- 
sults. The  undue  pressure  and  the  friction  of  the  surfaces  against 
each  other  excite  inflammation. 

Very  soon,  therefore,  in  ordinary  cases,  the  condition  becomes 
one  of  great  gravity,  since,  in  addition  to  the  inflammation,  gan- 
grene commonly  occurs  (if  the  patient  live  long  enough)  in  that 
part  in  which  the  circulation  of  blood  is  arrested.  In  infants,  usu- 
ally within  a  few  hours,  so  great  is  the  congestion  that  blood 
escapes  from  the  distended  vessels  into  the  intestine  below  and 
passes  in  scanty  motions.  The  continuance  of  bloody  stools  un- 
mixed with  fsecal  matter,  after  the  first  few  evacuations,  are  so 
uncommon  in  the  infant  that  their  occurrence  should  at  once  lead 
us  to  suspect  the  nature  of  the  disease. 

The  symptoms  vary  according  to  the  age  of  the  patient  and 
the  severity  of  the  case.  Pain  in  the  belly,  commonly  in  parox- 
ysms, is  one  of  the  first  symptoms.  It  is  often  severe  like  that  of 
colic,  and  it  continues  more  or  less  continuously.  After  a  few 
days  the  pain  is  more  constant  if  inflammation  have  occurred. 
Vomiting  is  also  a  common  symptom,  as  it  is  in  all  cases  of  obstruc- 
tive disease  in  the  intestines. 

At  first,  pressure  on  the  abdomen  is  tolerated,  and  it  may  even 
seem  to  give  relief,  but  when  inflammation  has  occurred  pressure 
gives  pain.  The  abdomen,  at  first,  if  of  natural  fulness  and  soft, 
becomes  more  and  more  bloated  in  fatal  cases  till  the  close  of  life, 
but  in  cases  of  much  vomiting  the  bloating  is  moderate.  This  is 
due  to  gas  and  collection  of  fsecal  matter  above  the  seat  of  the 
obstruction. 

The  intussusception  often  produces  a  swelling  which  can  be 
felt  through  the  walls  of  the  abdomen  on  firm  pressure.  The  ap- 
petite is  impaired,  and  often  entirely  lost,  but  infants  at  the  breast 
commonly  nurse  for  several  days,  probably  from  thirst  rather  than 
hunger.  As  soon  as  the  strangulation  occurs,  obstinate  constipa- 
tion of  course  results.  There  may  be  one  or  two  natural  stools  at 
first,  and  then  no  more  evacuations  occur  in  older  patients,  and 


IN  INFANCY  AND  CHILDHOOD. 


529 


in  infants  only  the  scanty  bloody  motions  alluded  to  above. 
Straining,  as  if  to  pass  a  stool,  is  a  common  symptom.  It  some- 
times does  not  begin  till  there  is  a  considerable  amount  of  displace- 
ment, and  it  ceases  when  the  strength  is  greatly  reduced.  In  all 
cases  which  are  not  relieved,  patients  progressively,  and  usually 
rapidly,  waste  away. 

Intussusception  is  so  grave  an  accident,  that  a  fatal  result  must 
always  be  expected.  Nevertheless,  there  are  three  modes  of  ter- 
mination in  which  life  is  preserved,  namely  :  first,  the  reduction 
of  the  displaced  mass  with  immediate  relief ;  second,  its  death, 
separation,  and  expulsion  through  the  bowel,  while  adhesive  in- 
flammation unites  the  edges  of  the  intestine,  which  have  retained 
their  vitality  ;  third,  a  mode  of  termination  not  fully  understood, 
but  in  which,  probably,  shrinking  of  the  strangled  intestine,  plays 
an  important  part. 

Treatment. — It  is  unfortunate,  in  cases  of  this  accident,  that  the 
time  in  which  treatment  can  be  of  most  service  is  apt  to  pass  by 
before  the  true  state  of  the  intestine  is  discovered.  Invagination 
being  comparatively  rare,  is  apt  to  be  mistaken  for  colic,  dysentery, 
or  some  other  intestinal  malady.  Not  infrequently,  the  physician, 
though  called  early,  does  not  discover  the  nature  of  the  attack  till 
the  second  or  third  day  ;  and  the  longer  correct  treatment  is  put 
off  the  greater  the  difficulty  will  be  of  effecting  a  cure.  Pur- 
gative medicines,  often  given  in  the  commencement,  injure  the 
patient,  for  cathartics  act  in  such  manner  as  to  cause  still  further 
descent  of  the  inverted  intestine  ;  yet  such  powerful  agents  of  this 
class,  as  quicksilver,  have  been  employed.  Quicksilver  had  been 
given  by  the  mouth,  in  two  one-ounce  doses  in  a  case  which  I  ob- 
served, and  it  need  not  be  stated  that  the  child  speedily  died. 

The  proper  treatment  of  intussusception  consists  in  attempts  to 
reduce  the  displacement  by  pressure  from  below,  either  by  liquid 
injections,  or  filling  the  rectum  by  gas  or  air.  Injections  should 
be  made  with  lukewarm  water,  for  cold  or  hot  water  may  cause 
contraction  of  the  muscular  fibres  of  the  intestine,  and  prevent  that 
degree  of  relaxation  which  facilitates  the  reduction.  The  child 
should  be  placed  in  bed,  or  in  the  mother's  lap,  with  the  hips  raised 
much  higher  than  the  body.  With  the  common  India-rubber,  or 
better,  the  fountain  syringe,  and  the  aid  of  an  assistant,  the  liquid 
should  be  gently,  but  with  sufficient  force,  thrown  into  the  rectum, 
until  the  bowel  is  distended  to  the  fullest  extent.  The  liquid  should 
be  retained,  so  far  as  possible,  by  pressure  upon  the  anus  ;  the  abdo- 
men should  be  firmly  and  deeply  kneaded  by  the  fingers,  the  move- 
ment being  made  chiefly  from  the  region  of  the  stomach  downward 
on  the  right  side  of  the  abdomen,  which  presses  the  water  in  a  direc- 

VOL.  I.— 34 


530        DISEASES   OP  THE  DIGESTIVE  ORGANS  IN  INFANCY. 

tion  opposite  to  that  which  the  intussusception  usually  takes.  This 
firm  but  gentle  kneading  of  the  abdomen  should  be  continued 
from  five  to  ten  minutes,  when  the  water  may  escape.  After  the 
patient  has  been  allowed  to  rest  a  short  time,  the  same  operation 
may  be  repeated  if  the  displacement  is  not  corrected.  But  when 
sufficient  trial  of  water  has  been  made,  and  the  symptoms  indicate 
the  persistence  of  the  intussusception,  the  case  should  not  be  aban- 
doned without  the  trial  of  other  measures.  Air  may  be  blown 
into  the  bowel  by  a  well-constructed  bellows,  with  a  proper  nozzle 
or  elastic  tube  attached,  or  better,  by  the  use  of  the  double-bulbed 
hand  atomizer.  Carbonic  acid  may  be  produced  and  introduced  by 
methods  which  an  intelligent  physician  can  employ.  I  have  used 
for  this  purpose,  successfully,  an  inverted  siphon  of  carbonic  acid 
water,  with  a  No.  18  catheter  attached. 

If  attempts  to  effect  a  return  of  the  intestine  to  its  proper 
place  fail,  a  warm  poultice  should  be  applied  over  the  abdomen, 
and  opiates  and  stimulants  administered.  Though  death  is  the 
ordinary  result  of  an  intussusception  which  has  not  been  reduced 
either  by  inflation  or  the  use  of  water  injections,  still  recovery  is. 
possible,  as  we  have  seen  above,  either  by  death  of  the  strangled 
portion,  or  shrivelling  of  the  mass.  In  a  few  instances,  also,  in- 
tussusception has  been  relieved,  and  life  saved  by  the  operation 
known  as  laparotomy,  which  consists  in  opening  the  abdominal 
cavity  so  that  the  intussusception  can  be  reached  and  removed 
by  the  fingers. 
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THE  NERVOUS  DISEASES  OF  UST- 
FANCY  AND  CHILDHOOD„ 


ANATOMY  AND  PHYSIOLOGY.* 

A  FEW  details  in  regard  to  the  anatomy  of  the  nervous  system 
are  indispensable  to  the  most  superficial  comprehension  of  its  dis- 
orders. The  nervous  system  consists  essentially  of  two  parts. 
1st.  Masses  of  nerve-tissue  grouped  into  definite  shapes,  and  con- 
tained in  bony  cavities  more  or  less  completely  closed.  These  are 
called  the  "central  nervous  organs,"  or  "nerve-centres."  2d. 
Threads  of  nerve-tissue,  called  nerves,  which  run  like  telegraph 
wires  from  every  part  of  the  body  to  terminate  in  the  nerve- 
centres. 

The  nerve-centres  are  composed  of  three  parts  :  1st.  The  brain, 
contained  in  the  perfectly  closed  bony  case  called  the  skull.  2d. 
The  spinal  cord,  contained  in  the  spinal  column,  an  imperfectly 
closed  bony  canal  which  extends  the  whole  length  of  the  back. 
3d.  The  medulla  oblongata,  or  mass  of  nervous  tissue  which  joins 
the  brain  and  spinal  cord  together,  and  is  situated  at  the  lower 
part  of  the  head  and  back  of  the  neck. 

The  nerves  ai*e  divided  into  two  sets  :  1st.  Those  which  run 
directly  between  the  skin  and  muscles  on  the  one  hand,  and  the 
brain  or  spinal  cord  or  medulla  on  the  other.  These  are  called  the 
cerebro-spinal  nerves  (brain-spinal).  2d.  Those  which  run  from 
the  blood-vessels,  or  from  the  internal  organs  contained  in  the 
chest  and  abdomen,  and  which  pass  through  a  chain  of  small 
nerve  masses,  called  ganglia,  before  going  to  the  spinal  cord  or 
brain.  Some  of  these  ganglia  lie  in  front  of  the  spinal  column,  in 
the  chest,  and  deep  in  the  abdomen  ;  but  besides  those  there  is,  in- 
side the  spinal  canal,  on  each  side  of  the  spinal  cord  and  near 
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to  it,  a  regular  chain  of  ganglia,  placed  at  equal  intervals  from 
each  other  like  a  string  of  beads.  All  these  ganglia  are  called 
"  sympathetic  "  ganglia,  and  the  nerves  running  to  them  and  from 
them,  and  through  them,  are  called  "sympathetic"  nerves,  be- 
cause they  have  been  said  to  establish  a  kind  of  sympathy  between 
distant  organs.  The  very  fine  nerves  which  go  to  the  blood- 
vessels are  called  "  vaso-motor  nerves,"  and  belong  to  this  last 
variety. 

The  brain,  medulla,  and  spinal  cord,  the  "central  nervous  or- 
gans," are  composed  of  two  kinds  of  tissue  called,  respectively,  the 
gray  and  the  white.  The  latter  is  composed  exclusively  of  fibres, 
much  resembling  those  which  make  up  the  nerves,  large  and 
white,  and  running  in  parallel  layers  or  bundles.  The  former  con- 
sists of  finer  fibres,  gray  in  color,  and  arranged  in  an  intricate  net- 
work. In  meshes  of  this,  in  certain  definite  localities,  are  imbedded 
groups  of  cells  of  various  shapes  and  sizes.  The  material  consti- 
tuting the  body  of  these  cells  is  identical  with  that  which  makes 
up  the  fine  fibres  of  the  gray  net-work  ;  and  these  again  are  equiv- 
alent to,  if  not  identical  with  a  gray  thread  which  runs  as  a  cen- 
tral axis  through  the  large  white  fibres  of  the  white  tissue.  A 
final  point  of  importance  to  notice  is,  that  all  the  cells  are  con- 
nected with  fine  gray  fibres,  although  as  the  mass  of  these  and 
white  fibres  together  is  about  a  hundred  times  that  of  the  cells,  it 
is  impossible  that  all  the  fibres  should  terminate  in  cells. 

The  relations  of  position  of  the  gray  and  white  substances  to 
each  other  is  exactly  reversed  in  the  brain  and  spinal  cord.  The 
cord  consists  of  a  central  column  or  core  of  gray  substance,  almost 
completely  surrounded  by  a  hollow  cylinder  composed  of  bundles 
of  white  fibres.  The  brain,  on  the  contrary,  is  composed  of  an 
immense  core  of  white  fibres,  radiating  like  a  solid  fan  from  a 
narrow  base  to  a  wide  surface  ;  and  all  over  this  surface  is  spread 
a  layer  of  gray  matter.  This,  therefore,  lies  just  under  the  bones 
of  the  head.  There  is  a  great  deal  more  of  it  than  could  be  accom- 
modated in  a  single  flat  layer,  and  so  it  is  doubled  up  in  an  im- 
mense number  of  folds.  These  are  the  so-called  "convolutions" 
of  the  brain. 

The  convolutions  thus  contain  the  principal  amount  of  the  gray 
matter  of  the  brain.  But  in  addition,  much  smaller  masses  of 
gray  matter  are  located  at  intervals  along  the  base  of  the  brain, 
and  in  the  medulla.  From  some  of  these  masses  arise  the  nerves 
of  the  head  and  face,  of  which  there  are  twelve  pairs  in  all. 

The  gray  matter  in  the  interior  of  the  spinal  cord  also  gives 
rise  to  nerves — indeed,  all  the  remaining  nerves  of  the  body.  This 
central  gray  column  has  a  peculiar  shape.    If  it  be  cut  through  at 
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any  point,  the  surface  of  the  section  looks  as  if  two  half -moons  or 
crescents  had  been  joined  by  their  convex  sides,  thus  forming  four 
prolongations  in  the  surrounding  white  tissue.  These  are  called 
the  two  anterior  and  two  posterior  horns.  In  the  former  originate 
the  motor  nerves,  that  is,  those  going  to  the  muscles  and  transmit- 
ting to  them  from  the  brain  the  force  to  move.  To  the  latter 
come  the  sensitive  nerves,  which  bring  impressions  from  the  skin 
and  other  parts  of  the  body.  These,  after  reaching  the  posterior 
horns  of  gray  matter,  are  transmitted  to  the  brain,  partly  by 
fibres  of  the  gray  matter,  partly  by  the  fibres  in  the  posterior 
column  of  white  tissue. 


DISEASES. 

Diseases  of  the  nervous  system  are  in  childhood  less  frequent 
than  diseases  of  the  digestive  organs,  or,  according  to  some  au- 
thorities, than  diseases  of  the  respiratory  organs  or  of  the  skin. 
Thus  Meigs  quotes  from  the  Philadelphia  bills  of  mortality  from 
1844:  to  1848,  that  the  cases  of  nervous  diseases  of  all  kinds  were 
3,970  ;  of  diseases  of  the  digestive  organs,  4,204  ;  of  the  respira- 
tory organs,  3,376.  The  statistics  of  Barrill,  however,  compiled 
in  Paris,  show  a  predominance  of  diseases  of  the  chest.  He 
ranks  these  as  two-fifths  of  the  entire  number  of  children's  dis- 
eases ;  diseases  of  the  abdomen  as  one-fifth  ;  of  the  senses,  includ- 
ing the  skin,  and  the  eruptive  fevers,  as  one-fifth  ;  and  diseases  of 
the  nervous  system  as  only  one-tenth.  But  these  latter  are  so 
much  more  dangerous  in  proportion  to  the  number  of  cases,  that 
they  remain  the  most  impressive  for  the  imagination.  Thus  the 
mortality  of  diseases  of  the  nervous  system  has  been  rated  at  68 
per  cent.  ;  of  diseases  of  the  chest,  at  48  per  cent. ;  of  the  senses, 
{including  and  principally  comprising  the  skin),  at  40  per  cent.  ; 
and  of  the  abdomen,  at  33  per  cent.  In  other  words,  as  might  be 
expected,  the  severity  of  the  various  classes  of  diseases  is  in  in- 
verse proportion  to  their  frequency. 

The  nervous  system  in  children  presents  more  marked  peculi- 
arities proper  to  their  age  than  does  any  other  portion  of  their 
organism  ;  and  these  peculiarities  are  observable  during  a  longer 
period  of  time  than  is  the  case  with  those  of  other  systems.  Thus, 
under  two  years  of  age,  the  digestive  organs,  exercising  their 
functions  upon  special  kinds  of  food,  are  quite  specially  liable  to 
functional  disturbances  ;  and  these,  as  gastric  indigestion  and 
diarrhoea,  are  immeasurably  more  important  than  the  same  af- 
fections in  later  life.    But  this  special  liability  ceases  when,  with 
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the  completion  of  dentition,  the  diet  of  the  child  ceases  to  be  pe- 
culiar ;  namely,  at  about  the  middle  of  the  third  year.  Again, 
the  organs  of  locomotion,  the  bones,  joints,  and  muscles,  which 
are  the  seat  of  very  active  processes  of  growth  and  development 
in  early  childhood,  are,  on  this  very  account,  very  much  more 
liable  to  disease  than  in  adult  life;  but  this  great  excess  of  liability 
diminishes  rapidly  after  the  completion  of  the  second  dentition, 
that  is,  after  the  eighth  or  ninth  year.  But  many  of  the  peculiari- 
ties which  distinguish  the  diseases,  or  even  the  habitual  condition 
of  the  nervous  system  in  children,  persist  from  infancy  to  puberty; 
and  others,  although  necess&rily  absent  from  infancy,  and  occur- 
ring only  in  later  childhood,  still  suffice  to  contrast  this  period 
with  that  of  adolescence  or  of  mature  life. 

The  main  reason  for  this  fact  is  that  the  nervous  system 
changes  in  its  internal  structure  more  than  any  other,  at  different 
stages  of  its  growth ;  and  that  slight  changes  in  its  structure  re- 
sult in  very  much  greater  changes  in  its  modes  of  action  than  is 
the  case  with  the  organs  of  respiration,  or  of  digestion,  or  even  of 
locomotion,  and  peculiarities  in  the  form  of  the  healthy  working 
of  organs  always  determine  peculiarities  in  the  form  of  the  dis- 
eases to  which  these  organs  are  liable. 

Now,  the  first  great  peculiarity  in  the  diseases  of  the  nervous 
system  in  children  consists  in  the  preponderance,  in  them,  of  or- 
ganic over  functional  disorders.  That  is  to  say,  children  are,  as 
compared  with  adults,  much  more  liable  to  inflammations  of  the 
brain  and  spinal  cord,  and  much  less  to  such  diseases  as  neuralgia, 
consisting  in  a  perversion  of  the  function  of  sensibility  without 
any  visible  alteration  in  the  substance  of  the  nerve  tissues  affected. 
This  liability  to  inflammation  is  greatest  in  the  brain,  and  greater 
in  inverse  proportion  to  the  age  of  the  child. 

This  is  equivalent  to  saying  that  the  danger  of  inflammation  is 
greatest  at  the  time  when  the  nutrition  of  the  brain  is  most  active. 
For,  during  the  first  year  of  life  the  weight  of  the  brain  constitutes 
more  than  fourteen  per  cent,  of  the  weight  of  the  entire  body ; 
whereas  in  the  adult  it  is  only  two  and  one-third  per  cent.  In  the 
infant,  therefore,  the  share  of  the  brain  in  the  general  nutrition, 
and  in  the  general  blood  supply,  is  seven  times  as  great  as  in  the 
adult ;  and  experiment  has  shown  that  the  nutritive  processes  are 
proportionately  very  much  more  active.  But  an  organ  to  which 
more  blood  is  sent,  is,  other  things  being  equal,  much  more  liable 
to  inflammation  than  one  which  receives  little  ;  and  for  the  infant 
brain,  we  might  in  advance  anticipate  a  danger,  which  is  only 
too  often  realized  in  fact.  It  is  interesting  to  notice  that  there  is 
little  danger  of  inflammation  from  an  iabundant  supply  of  blood 
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to  the  brain  for  the  purpose  of  enabling  it  to  perform  its  functions 
with  greater  activity,  but  only  when  it  is  used  for  the  purpose  of 
growth  and  development  of  the  tissues  of  which  the  brain  is  com- 
posed. Therefore,  the  adult  man,  whose  brain  has  ceased  to  grow, 
may  use  this  organ  to  its  utmost  powers,  summoning  to  it  an  im- 
mense amount  of  blood  in  the  act  of  thinking,  and  yet,  by  so  doing, 
will  incur  comparatively  little  risk  of  inflammation.  But  the  infant 
who  cannot  think  at  all,  wiiose  cerebral  circulation  is  devoted  to 
building  up  an  organ  of  thought  for  future  use,  is  threatened  with 
congestion,  and  even  fatal  inflammation  of  the  brain,  from,  appa- 
rently, the  most  trifling  derangements  of  its  circulation. 

A  second  peculiarity  about  nervous  diseases  in  children,  is  the 
preponderance  of  disorders  of  motility  over  disorders  of  sensibility. 
Thus  children  sufi'er  readily  from  convulsions,  or  exaggertxted  ac- 
tion of  muscles,  and  not  unfrequently  from  paralysis,  or  loss  of 
muscular  action  ;  but  they  rarely  have  pain  apart  from  some  tan- 
gible alteration  of  the  part  to  which  the  pain  is  referred.  Even 
the  nervous  pains  in  the  belly — the  wind  colics — which  constitute 
the  characteristic  torment  of  babies,  depend  upon  chemical  altera- 
tions in  the  contents  of  the  bowels,  whose  effects  are  tangible, 
and,  could  we  look  inside,  would  be  perceptible  to  our  senses  in 
the  gases  and  acids  which  had  been  generated  there.  But.  as 
already  observed,  children  do  not  have  neuralgia,  nor  the  sharp 
pains  of  hysteria,  nor  headaches — all  modes  of  suffering  unat- 
tended by  tangible  alterations  of  the  suffering  part ;  and  the 
nervous  irritations  of  inflammations,  which,  in  adults,  are  chiefly 
expressed  by  pains,  in  children  will  often  result  in  convulsions. 

The  reason  for  this  marked  peculiarity  lies  in  the  mode  of  de- 
velopment of  the  nervous  system.  This  is  formed  from  without 
inward — that  is  to  say,  the  nerves  going  to  the  muscles  and  skin 
are  formed  first  and  completely  developed  ;  while  the  nervous  tis- 
sues of  the  brain  and  spinal  cord,  although  appearing  at  the  very 
beginning  of  embryonic  life,  remain  for  a  long  time  in  a  semi- 
pulpy  condition,  and  are  not  completely  elaborated  until  long  after 
birth.  When  we  say  that  the  power  to  move,  to  feel,  and  to  think, 
depends  on  the  brain  and  spinal  cord,  we  mean  that  the  organs  of 
motion,  feeling,  and  thought  exist  there  ;  or  that,  in  this  general 
mass  of  nerve-tissue,  certain  portions  are  appropriated  to  the 
fulfilment  of  these  different  functions.  These  organs  may  be  de- 
scribed as  consisting  of  masses  of  microscopic  bodies  called  nerve- 
cells  imbedded  in  masses  of  intricate  fibres  much  finer  than  those 
of  the  nerves. 

The  extent  to  which  the  human  being  is  able  to  move,  and  feel, 
and  think,  depends  upon  the  degree  to  which  this  complex  tissue. 
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perhaps  especially  the  cells  in  it,  are  developed.  There  is  a  time 
before  birth,  when  the  body  of  the  child  has  attained  considerable 
size,  when,  as  has  been  said,  the  brain  and  spinal  cord  consist  of 
a  semi-liquid  pulp,  and  there  are  no  masses  of  cells  in  it  at  all. 
These  appear  gradually  and  grow  gradually,  but  even  when  the 
baby  is  born  they  are  still  very  incomplete.  Each  group  contains 
fewer  than  the  typical  number,  and  these  are  smaller  and  of  a  dif- 
ferent shape  from  what  they  will  be  in  adult  life.  The  masses  of 
cells  from  which  come  the  nerves  for  the  muscles,  are  thus  unable 
to  send  much  force  down  to  the  muscles,  and  hence  the  new-born 
child  moves  its  limbs  feebly  and  aimlessly,  and  it  is  two  years 
before  these  movements  begin  to  acquire  precision  and  vigor.  In 
the  same  way  the  masses  of  cells  to  which  come  the  nerves  of 
feeling,  bringing  to  the  brain  the  various  impressions  which  have 
been  made  on  them,  are  also  imperfect,  and  hence  a  baby  or  a 
young  child  feels  all  impressions  very  vaguely  and  with  much  less 
intensity  than  does  an  adult ;  and  the  same  imperfect  develop- 
ment of  the  highest  part  of  the  brain,  render  thought,  and  for  a 

long  time  even  self-consciousness,  im- 
possible. In  the  mean  time  the  nerves, 
which  run  all  over  the  body,  although 
small  and  delicate,  like  all  the  tissues, 
are  nevertheless  possessed  of  the  same 
structure  they  are  destined  to  have 
throughout  life.  They  are  able,  there- 
fore, to  fulfil  their  functions  very  well ; 
are  able  to  carry  impressions  to  the  brain 
from  the  skin  and  internal  organs,  and 
able  to  carry  impulses  from  the  brain  to 
the  muscles.  In  fact,  the  diffusion  of 
impressions  throughout  the  nervous  sys- 
tem is  much  more  rapid  in  infants  and 
children  than  in  adults  ;  the  nerve-fibres 
ofi'er,  as  it  is  said,  less  resistance  to  the 
passage  of  these  impressions.  There  are 
multitudes  of  nerve-fibres  running  between  the  masses  of  cells 
in  the  nervous  tissues  of  the  brain  and  spinal  cord,  and  impres- 
sions are  diffused  along  them  with  the  same  increased  facility 
that  is  observed  for  the  nerves.  The  extreme  liability  to  convul- 
sions in  children  depends  largely  upon  these  two  facts,  namely  : 
1st,  the  rapidity  with  which  impressions  may  be  diffused  through- 
out the  fibres  of  both  the  internal  and  external  part  of  the  ner- 
vous system  ;  2d,  the  early  development  of  muscles  and  of 
nerves,  as  compared  with  that  of  the  brain  and  spinal  cord. 


Pig.  224. — Upper  surface  of  the 
brain  of  a  foetus  showing  the  ab- 
sence of  the  furrows  and  convo- 
lutions of  gray  matter  which  sub- 
sequently appear. 
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Thus,  suppose  that  the  stomach  of  the  child  has  been  loaded  with 
some  indigestible  food  and  the  nerves  of  the  stomach  are  irritated, 
the  impression  is  rapidly  conveyed  by  these  nerves  to  the  spinal 
cord,  and  as  rapidly  travels  along  the  spinal  cord  to  the  isthmus 
in  the  upper  part  of  the  neck  which  joins  the  spinal  cord  and  brain 
together — the  so-called  medulla  oblongata.  Here  it  encounters  and 
irritates  a  great  mass  of  cells,  and  from  this  point  the  irritation  is 
sent  back  again,  along  other  nerves,  to  muscles  all  over  the  body, 
throwing  them  into  cramps,  spasms,  convulsions.  This  is  the 
way  convulsions  are  brought  about,  and  much  more  easily  in  the 
child  than  the  grown  person  :  1st,  because  the  irritation  travels 
more  rapidly  from  the  stomach  to  the  "  nerve-centres  "  (the  spinal 
cord,  medulla,  and  brain)  ;  2d,  because  it  is  disseminated  more 
rapidly  along  the  internal  fibres  of  these  centres  ;  3d,  because  a 
comparatively  feeble  impulse  sent  to  the  muscles  from  even  the 
mass  of  imperfect  cells  in  the  medulla  will  excite  a  great  deal  of 
action  in  the  well-developed  nerves  and  muscles  ;  4th,  because  the 
upper  part  of  the  brain,  which,  in  adult  life  exercises  a  restraining 
influence  over  the  medulla  and  the  spinal  cord,  and  enables  them 
to  resist  the  irritating  impressions  brought  to  them,  is,  in  child- 
hood, too  feeble  to  do  this  effectively.  This' restraining  influence 
is  very  curious  and  difiicult  to  be  explained  to  persons  unac- 
quainted with  physiology.  The  nearest  attempt  at  an  explanation 
may,  perhaps,  be  made  by  a  simile  :  If  a  pendulum  receive  a  blow 
which  carries  it  out  of  its  orbit,  it  tends,  before  returning  to  its  own 
place,  to  swing  into  exactly  the  opposite  direction.  But  if  a  strong 
hand  be  laid  upon  it.  it  may  be  gently  returned  to  its  own  place 
without  passing  through  any  stage  of  violent  reaction.  In  some 
such  way  does  an  influence  constantly  emanate  from  the  healthy 
adult  brain  to  the  parts  of  the  nervous  system  lying  below  it, 
and  restrain  them  from  reacting  excessively  upon  the  irritating 
impressions  which  may  be  brought  to  them. 

But  if  the  irritation  cannot  be  reflected  backwards  upon  the 
nerves  and  muscles,  causing  convulsions  in  the  manner  described, 
it  dies  away  without  being  felt.  For  when  it  travels  to  the  masses 
of  nerve-cells,  which  are  the  seat  of  feeling,  it  finds  them  in  so  un- 
developed and  rudimentary  a  condition,  that  it  cannot  excite  them 
to  their  customary  reaction,  that  is.  it  cannot  excite  in  them  the 
feeling  of  pain,  or  does  so  only  imperfectly.  In  the  adult,  where 
the  nerve-centres  are  restrained  from  reflecting  impressions  to  the 
muscles,  these  impressions  remain  in  the  nerve-centres  them- 
selves, and  intensely  irritate  the  highly  developed  organs  of  feel- 
ing, causing,  often,  great  pain.  But  this  fortunately  is  almost  im- 
possible in  a  young  child.    For  them  pains  are  chiefly  caused  by 
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alterations  of  tissue  in  which  the  well-developed  nerves  are  im- 
bedded, as  in  inflammations.  On  this  very  account,  pain  in  a 
child,  when  it  does  occur,  is  generally  of  more  serious  significance 
than  in  an  adult.  With  the  exception  of  the  bowels,  any  part  of 
the  body  which  is  the  seat  of  pain  may  be  suspected  of  some  kind 
of  inflammation.  This  is  especially  important  to  remember  in  re- 
gard to  the  head.  A  headache  in  a  child  is  as  rare  as  is  a  convul- 
sion in  an  adult  ;  and  while  in  the  latter  it  often  indicates  nothing 
but  indigestion,  constipation,  or  fatigue,  in  a  child  it  must  at  once 
awaken  alarm  as  the  possible  forerunner  of  one  of  the  most  terri- 
ble diseases  of  childhood — brain  fever. 

The  imperfect  development  of  the  masses  of  cells  in  the  cen- 
tral nervous  organs  (brain  and  spinal  cord),  is  the  cause  of  another 
striking  peculiarity  in  children.  I  mean  the  readiness  with  which 
they  are  fatigued.  The  force  necessary  for  moving  the  muscles 
of  the  body  is  generated  in  the  masses  of  cells  in  the  central  ner- 
vous organs,  by  the  action  of  the  blood  upon  them,  and  the  trans- 
formation of  impressions  brought  from  without.  In  some  respects 
the  process  may  be  likened  to  the  generation  of  electricity  in  a 
battery,  by  the  action  of  the  battery  fluid  on  the  plates  ;  and  as 
the  electricity  is  carried  from  the  battery  along  wires,  so  is  the 
nerve-force  carried  from  the  cell-masses  along  nerve-fibres.  Now. 
in  adults,  the  cell-masses  store  up  in  reserve  a  good  deal  of  the 
force  generated  in  them.  They  part  with  it  gradually,  and  it  is 
only  after  very  prolonged  or  excessive  exertion,  that  the  stock  of 
accumulated  force  is  exhausted.  When  this  happens,  we  say  that 
the  individual  has  been  exhausted  from  overwork,  and  we  know 
that  a  long  period  of  absolute  rest  is  required  before  his  strength 
is  recuperated.  Now,  with  children,  the  store  of  force  accumu- 
lates rapidly,  but  is  as  rapidly  dissipated.  Hence  their  extremely 
quick  agile  movements,  their  incessant  motion,  during  short  peri- 
ods of  time.  The  movements  are  neither  massive  nor  powerful, 
but  they  are  complex,  and  involve  a  great  expenditure  of  nervous 
energy.  As  soon  as  the  store  of  nerve-force  accumulated  has  been 
expended,  fatigue  follows,  and  the  child,  when  healthy,  at  once 
falls  asleep.  But  woe  betide  the  poor  little  child  who  is  forcibly 
prevented  from  resting  at  these  short  intervals  !  Under  the  age 
of  four  years,  there  are  perhaps  few  children  whose  rights  to  re- 
pose are  violated  ;  but  above  that  age,  thousands  of  children  have 
been  murdered  in  factories  by  the  cruel,  unremitting  duration  of 
hours  of  labor,  even  at  occupations  not  in  themselves  laborious. 
There  is  no  more  heart-rending  page  in  the  history  of  human  op- 
pression than  that  which  describes  little  children  of  five  and  six 
years  old  falling  asleep  at  their  factory  looms,  to  be  aroused  by 
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the  blows  of  the  overseer.  This  dreadful  misery  is  now  happily  a 
thing  of  the  past ;  but  children  are  still  overworked,  and  that 
even  in  the  favored  classes,  where  the  excessive  exertion  is  gener- 
ally made  at  school.  Many  people,  while  absurdly  solicitous  lest 
their  children  should  overtire  themselves  by  physical  exertion, 
by  running,  and  leaping  and  jumping,  make  no  scruple  of  en- 
forcing attention  to  books,  and  cramped  position  on  school  benches 
for  several  hours  at  a  time.  Now,  in  this  connection,  it  is  impor- 
tant to  notice  two  things  :  first,  that  no  position  affords  real  rest 
except  that  of  lying  down.  A  child,  when  sitting  still,  is  obliged 
to  make  a  double  expenditure  of  nerve-force,  to  innervate  the 
muscles  which  are  holding  the  body  upright,  and  to  restrain  the 
diffusion  of  force  to  other  muscles  which  are  longing  to  escape 
with  free  action,  or  active  movement.  This  efifort  is  more  pain- 
ful, and  hence  more  fatiguing  to  the  child  than  much  violent  mus- 
cular exercise.  Second,  that  the  act  of  attention,  or  work  of  the 
mind,  is  accompanied  by  a  discharge  of  force  from  the  masses  of 
cells  in  which  it  accumulates,  quite  analogous  to  that  involved  in 
the  movements  of  the  limbs.  Only,  this  force,  instead  of  passing 
externally  along  the  nerves  to  muscles,  is  discharged  along  the 
internal  fibres  of  the  brain.  This  internal  expenditure  of  force 
causes  really  more  fatigue  than  does  the  external  expenditure  :  in 
other  words,  mental  action  is  relatively  more  fatiguing  than  mus- 
cular action.  It  is  so  even  in  the  adult  ;  but  still  more  in  the  child, 
from  the  fact  we  have  so  many  times  insisted  upon,  namely,  that 
the  fibres  of  the  nerves  are  well  developed,  and  able,  therefore, 
to  transmit  impressions  with  facility  ;  but  the  internal  fibres  of 
the  brain  are  imperfectly  developed,  and  the  work  of  transmission 
of  impressions  along  them  is,  therefore,  more  burdensome. 

The  law  of  mental  activity  for  the  child  is  precisely  analogous 
to  that  of  physical  activity.  Force  is  generated  in  the  masses  of 
cells  which  subserve  the  functions  of  thought  in  small  quanti- 
ties ;  the  amount  so  accumulated  at  one  time  is  readily  dissipated, 
and  repose  is  needed  to  recuperate.  This  is  why  children's  atten- 
tion cannot  be  long  fixed  on  any  one  object ;  incessant  change  and 
variety  are  absolutely  essential  to  the  health  of  their  mental  as 
of  their  physical  action,  and  the  attempt  to  enforce  prolongation 
of  effort  after  signs  of  fatigue  appear,  is  as  useless  as  barbarous. 
The  fatigue  and  inattention  show  that  the  supply  of  nerve-force 
is,  for  the  time  being,  exhausted,  and  there  is  no  w^ay  of  renewing 
it  except  by  rest. 

There  is  another  reason  for  this  ready  exhaustion,  beside  the 
imperfect  development  of  the  nerve-tissues  on  which  the  genera- 
tion of  force  depends,  and  this  is  the  constant  demand  made  on  it 
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by  the  rapid  growth  of  the  body.  At  three  years  of  age,  the  child 
has  generally  reached  about  half  the  height  he  is  destined  to  ulti- 
mately attain,  and  yet  the  process  of  growth  scarcely  begins  to 
slacken  at  this  time.  The  process  of  growth  involves  two  things  : 
the  assimilation  of  new  material,  and  the  shaping  of  it  into  form 
similar  to  that  possessed  by  the  old.  It  is  not  enough  that  flesh  and 
blood  are  formed  from  the  food  and  brought  to  the  young  limbs  ; 
each  fold  aiKl  dimple  of  these  must  be  moulded  as  delicately  as  clay 
at  the  hand  of  a  sculptor.  It  is  the  nerve-force  sent  down  to  the 
limb  from  the  brain  and  spinal  cord  which  presides  over  this 
moulding.  If  the  nerves  of  a  limb  are  paralyzed,  or  if  part  of  the 
spinal  cord  is  destroyed  while  the  processes  of  growth  are  going 
on,  the  limb  will  be  shapeless  and  unsymmetrical.  Hence,  the 
mere  silent,  passive  process  of  growth  in  a  child  involves  an 
expenditure  of  nerve-force — in  other  words,  a  drain  upon  the  store 
accumulated  in  the  masses  of  cells  and  network  of  fibres  of  the 
central  nervous  organs.  This  is  a  drain  which  ceases  in  adult  life, 
after  growth  is  completed,  but  while  it  lasts  it  diminishes  by 
just  so  much  the  reserve  of  force  which  may  be  expended  in  men- 
tal and  physical  action.  Hence  the  amount  for  this  expenditure 
cannot  fail  to  be  conspicuously  inferior  in  childhood,  and  that  for 
a  double  reason  :  1st,  less  force  is  generated  in  the  nerve-cells  on 
account  of  their  incomplete  development  ;  and  2d,  a  special  ex- 
penditure is  required  in  the  process  of  growth,  leaving  less  in 
reserve  for  such  expenditures  as  are  common  to  childhood  and 
adult  life. 

Nervous  diseases  are  divided  into  two  great  classes  :  those  in 
which  a  visible  alteration  of  the  structure  of  nervous  organs  may 
be  found  after  death,  and  those  in  which  no  such  alteration  exists, 
no  matter  how  violent  may  have  been  the  symptoms  of  the  dis- 
ease. 

Congenital  Diseases. 

There  are  a  certain  number  of  diseases  of  the  nervous  system 
which  seem  to  begin  during  infancy,  but  which  in  reality  depend 
upon  injuries  suffered  by  the  brain  before  the  birth  of  the  child. 

Absence  or  Defioieney  of  the  Brain. 

Sometimes  hemorrhage  and  sometimes  inflammation  destroy 
portions  of  the  foetal  brain,  and  the  consequences  of  such  an  acci- 
dent vary,  chiefly,  according  to  the  age  of  the  foetus  at  the  time  it 
occurs.    When  this  is  very  early  in  intra-uterine  life,  before  the 
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bones  of  the  skull  have  been  formed,  all  the  brain  above  the 
medulla  oblongata  may  be  destroyed.  When  the  child  is  born, 
the  face  and  body  will  be  well  formed,  but  in  the  place  of  the 
head  will  be  found  a  hollow,  empty,  bony  cavity,  sloping  backward 
from  the  level  of  the  eyebrows.  The  baby  has  become  a  "mon- 
strosity," incapable  of  life,  after  its  birth,  for  more  than  a  few 
hours,  and  is  often  still-born.  The  reason  that  life  may  some- 
times persist  for  several  hours,  is  that  the  medulla  and  spinal  cord 
are  intact,  and  therefore  the  respiration  may  be  established  and 
the  beating  of  the  heart  go  on. 

When  hemorrhage  takes  place  into  the  brain  at  a  later  date, 
the  substance  of  the  brain  does  not  entirely  disappear  as  in  the 
first  case,  but  becomes  converted  into  a  reddish  mass,  part  of 
which  protrudes  through  an  opening  in  the  top  of  the  flattened 
skull;  but  the  brain  is  as  effectively  destroyed  as  in  the  other 
case,  and  life  as  impossible.  Only  these  "monsters"  are  called 
"  Pseudencephalic,"  i.  e.,  "false  brained,"  instead  of  ^'  acephalic," 
or  "  deprived  of  brain." 

Water  in  the  Brain — Hydrocephalus. 

Sometimes,  instead  of  an  effusion  of  blood  into  the  substance  of 
the  brain,  there  may  be  an  effusion  of  liquid  into  the  cavities  of  the 
brain,  greatly  distending  them.  The  tissues  of  the  brain  are  grad- 
ually pressed  upon,  being  pushed  outward  toward  the  roof  of  the 
skull,  and  the  yielding  bones  of  the  skull  are  also  pushed  apart. 
When  the  amount  of  fluid  diffused  is  very  great,  the  size  of  the 
head  becomes  enormous,  but  the  size  of  the  brain  constantly  dimin- 
ishes under  the  pressure  to  which  it  is  subjected  from  within,  so 
that  finally  the  brain-tissues  are  reduced  to  a  thin,  pulpy  layer  just 
lining  the  almost  papery  skull. 

When  the  head  attains  a  very  large  size  during  intra-uterine 
life,  the  birth  of  the  child  may  be  rendered  impossible.  More 
often,  however,  the  excessive  development  does  not  begin  until 
a  few  months  after  birth.  The  effusion  may  already  have  begun 
before  the  baby  was  born,  but,  accumulating  very  gradually, 
does  not,  for  a  long  while,  excite  any  symptoms,  and  no  alarm  is 
felt  until  attention  is  called,  generally  by  outsiders,  to  the  dispro- 
portionate size  of  the  baby's  head.  Such  children  generally  die 
after  becoming  completely  paralyzed  ;  but,  in  not  a  few  cases,  the 
fluid  ceases  to  form,  the  head  ceases  to  enlarge,  the  bones  unite 
and  ossify  completely,  and,  the  entire  disease  arrested,  the  child 
is  cured,  but  remains  rather  "  top-heavy  "  to  the  end  of  his  days. 
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Arrest  of  Development  of  the  Brain. 

There  is  still  a  fourth  way  in  which  the  brain  may  become  re- 
duced in  size — not,  this  time,  by  pressure  from  within,  but  from 
without.  Every  one  knows  that  in  a  new-born  baby's  head  the 
bones  are  soft,  and  are  not  joined  completely  ;  spaces  are  left  be- 
tween them,  of  which  the  largest  is  just  above  the  forehead,  and 
lozenge-shaped,  and  known  as  the  anterior  fontanelle.  This  is 
placed  over  the  part  of  the  brain  which  is  the  least  developed  at 
birth,  and  requires  to  grow  the  most,  containing  the  principal  or- 
gans of  thought.  Now  this  fontanelle  properly  does  not  close  un- 
til the  child  is  fifteen  months  old,  thus  leaving  room  for  the  ex- 
pansion of  the  cerebral  hemispheres.  But  sometimes,  by  a  perver- 
sion of  nutrition,  the  brain  grows  too  slowly,  and  the  bones  grow 
too  fast,  become  heavy  and  thick,  and  join  solidly  together,  so  that 
further  expansion  of  the  brain  is  impossible.  It  therefore  remains 
permanently  small  and  undeveloped  ;  the  skull  is  said  to  be  "  pre- 
maturely ossified,"  and  the  child  is  "microcephalic  "  or  small- 
brained. 

If  the  ossification  of  the  skull  be  completed  before  birth,  it  may 
cause  as  great  an  obstacle  in  the  labor  as  hydrocephalus,  since  the 
head  could  not  be  compressed  by  forcing  the  bones  to  overlap  each 
other,  as  is  the  case  with  healthy  infants.  It  is  rare,  however, 
that  ossification  is  completed  so  early  ;  but  the  skull  may  be  en- 
tirely closed  by  the  age  of  five  or  six  months,  and  afterward,  al- 
though the  head  may  grow  with  the  general  increase  in  size  of  the 
body,  yet  the  brain  will  remain  dwarfed. 

This  condition  is  one  of  the  most  common  causes  of  idiocy, 
which  is  more  or  less  complete,  according  as  the  development  of 
the  upper  or  thinking  part  of  the  brain  has  been  more  or  less  ar- 
rested. When  a  child,  whose  bodily  stature  and  physical  health 
are  good,  remains  unable  to  walk  at  two,  three,  or  four  years  old, 
or  unable  to  use  its  hands,  or  to  sit  up  or  hold  its  head  erect  ; 
when  it  cannot  speak  (although  possessing,  perhaps,  remarkably 
fine  teeth),  and  shows  very  imperfect  comprehension  of  what 
passes  around  it — it  will  generally  be  found  that  the  growth  of  the 
brain  has  been  arrested,  either  by  compression  from  without,  from 
the  premature  ossification  of  the  skull,  or  by  compression  from 
within  by  effusion  of  fluid  into  its  central  cavities. 

Finally,  the  accidents  of  inflammation  or  of  hemorrhage,  which 
we  have  described  as  capable  of  destroying  the  entire  brain,  are 
sometimes  so  limited  in  their  extent  that  only  a  small  portion  is 
destroyed.    At  birth  the  child's  head  looks  all  right,  but  later  ap- 
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pear  paralyses,  confined  to  one  limb,  or  involving  nearly  all  the 
muscles  of  the  body  ;  the  intelligence  is  found  to  be  greatly  defi- 
cient, and  the  power  of  speech  remains  either  absent  or  veiy  im- 
perfect. * 

Wemt  of  Power  of  Speech. 

There  is  a  certain  portion  of  the  outer  surface  of  the  left  side 
of  the  brain  which  seems  to  stand  in  especial  relation  to  the  fac- 
ulty of  speech.  If  hemorrhage  occur,  limited  to  this  region,  and 
just  before  birth,  or  even  during  labor,  it  may  happen  that  the 
child  never  becomes  able  to  speak,  although  showing  no  other  de- 
fect, either  mental  or  physical.  There  is  always  a  possibility  that 
the  other  half  of  the  brain  may  be  finally  trained  to  perform  vica- 
riously the  work  of  speech,  and  then  the  child  will  finally  acquire 
the  function  that  seemed  lost  to  him.  f 

Rigidity  of  the  Limbs. 

Still  another  form  of  disease,  not  very  uncommon,  depends 
upon  ante-natal  accident.  In  this  the  child  does  not  appear  at 
first  sight  to  be  paralyzed,  and  when  lying  in  bed  will  seem  to 
move  its  limbs  quite  freely.  But  when  it  attempts  to  stand,  the 
legs  stiffen  rigidly,  it  can  neither  bend  them,  nor  support  itself, 
still  less  walk.  Sometimes  only  one  leg  is  affected  and  then  the 
arm  on  the  same  side  of  the  body  is  generally  affected  in  the 
same  way.  That  is,  it  seems  to  be  in  a  normal  condition  until  the 
child  attempts  to  use  it  for  some  definite  purpose,  as  grasping  an 
object,  when  at  once  it  stiffens  from  the  wrist  to  the  shoulder,  or 
is  bent  forcibly  at  the  elbow-joint,  the  hand  approaching  the  up- 
per arm.  Often,  the  thumb,  or  even  several  of  the  fingers,  are 
clenched  in  the  palm  of  the  hand.  After  a  few  minutes'  repose, 
the  attack  of  rigidity  passes  off. 

Children  thus  affected  are  sometimes  quite  intelligent,  and  are 
well  able  to  speak  ;  in  other  cases  the  faculty  of  speech  is  imper- 
fect or  abolished,  either  alone  or  with  accompanying  deficiency  of 
intelligence.  When  the  child  is  aphasic  {i.  e.,  unable  to  speak), 
it  will  often  be  noticed  that  the  attacks  of  rigidity,  and  consequent 
inability  to  move  the  limbs,  predominate  on  the  right  side,  or  are 
altogether  confined  to  it.  This  fact  confirms  the  diagnosis  of  dis- 
ease in  the  left  side  of  the  upper  surface  of  the  brain,  because  dis- 
eases on  one  side  of  the  brain  always  affect  the  limbs  on  the  oppo- 
site side  of  the  body.    There  is  reason  to  suppose  that  in  the  con- 


[*  See,  also,  chapter  on  Idiocy. 
Vol,.  I.— 35 
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dition  described  there  has  been  before  birth  a  circumscribed  in- 
flammation of  some  part  of  the  surface  of  the  brain,  which,  in 
itself,  has  ceased  by  the  time  the  child  is  born.  But  the  tissues  of 
the  brain  below  the  seat  of  the  old  inflammation  begin  to  alter  :  a 
sort  of  ribbon  of  altered  tissue  is  formed,  passing  down  through 
the  brain  and  along  a  certain  part  of  the  spinal  cord  ;  and  it  is  to 
the  irritation  caused  by  this  gradually  progressive  alteration — a 
species  of  chronic  inflammation — that  are  due  the  attacks  of  ri- 
gidity in  the  limbs  so  soon  as  the  child  begins  to  use  them.  Some- 
times this  slow  inflammation  extends  to  that  portion  of  the  me- 
dulla oblongata  whose  irritation,  as  already  described,  gives  rise 
to  convulsions,  and  then  the  child  becomes  liable  to  convulsions 
for  the  period  of  a  year  or  two.  This  susceptibility  generally  sub- 
sides, and  fair  general  health  is  established.  But,  in  our  present 
state  of  knowlege  the  disease  itself  cannot  be  considered  curable. 

Absence  of  Spinal  Cord. 

Besides  the  accidents  just  enumerated,  which  may  affect  the 
brain  before  birth,  are  a  certain  number  involving  the  spinal  cord. 
The  first  of  these  is  only  an  extension  of  the  morbid  process  which 
we  have  described  as  destroying  the  embryonic  brain,  or  as  en- 
tirely arresting  its  development.  When  the  brain  alone  is  absent 
the  child  is  said  to  be  born  anencephalic  j  if  the  spinal  cord  is  also 
gone,  there  is  said  to  be  amijelie  (from  a,  without,  and  /xveXos, 
spinal  cord).  The  absence  of  the  cord  is  rarely  as  complete  as 
that  of  the  brain  may  be  ;  but  the  spinal  canal  is  often  filled  with 
a  bag  of  membranes  containing  fluid,  in  which  float  elements  of 
nerve  tissue. 

Fissure  of  the  Spine — Spina-bifida. 

Another  congenital  lesion  of  the  cord  is  of  much  more  practical 
interest,  since  the  children  born  with  it  are  by  no  means  monsters, 
but  well  formed  and  well  capable  of  living.  This  consists  in  a 
hernia  of  the  membranes  of  the  spinal  cord,  or  their  protrusion  in 
the  form  of  a  bag  through  an  opening  in  the  bones  of  the  back 
(vertebral  column).  This  opening  is  nearly  always  situated  at 
the  bottom  of  the  back,  at  a  point  where  the  spinal  cord  breaks 
up  into  a  great  bundle  of  nerve-fibres  destined  for  the  lower  limbs, 
and  called  the  cauda  equina,  or  horse's  tail.  These  nerves  float 
out  in  the  fluid  which  fills  the  membranous  bag,  and  are  spread 
over  its  internal  surface. 

This  hernia  is  called  spina-bifida,  or  cleft-spine.    In  itself  it 
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occasions  no  inconvenience,  but  the  child  is  in  a  state  of  constant 
liability  to  danger  from  injury.  A  blow  may  burst  the  bag,  or  the 
friction  of  the  clothes  may  gradually  ulcerate  it.  The  inflamma- 
tion of  these  membranes  may  extend  to  those  of  the  spinal  cord, 
and  thence  to  the  brain.  But  even  where  the  membranous  bag  has 
not  inflamed,  the  mere  escape  of  fluid  is  very  liable  to  determine 
inflammation,  because  fluid  is  thus  drawn  ofl"  from  all  along  the 


Fig.  225.  Fig.  326. 


Figure  23.5.— A  case  of  cleft  spine,  or  spina-bifida. 

PiGHUE  220. — Diagiain  of  a  case  of  cleft-spine ;  f,  the  sac  containing  the  protruding  mem- 
branes ;  g,  the  spinal  cord. 

spinal  cord  and  the  brain  ;  a  vacuum  is  created,  and  blood  rushes 
instantly  to  the  blood-vessels  to  fill  it  up.  This  congestion  gen- 
erally results  in  fatal  inflammation. 

Treatment. — Nevertheless,  on  account  of  the  dangers  to  which 
a  child  who  carries  such  a  tumor  on  his  back  is  constantly  ex- 
posed, it  is  not  unusual  to  attempt  to  cure  it  by  puncturing,  in 
order  to  allow  the  escape  of  the  fluid,  then  injecting  tincture  of 
iodine  for  the  purpose  of  setting  up  a  moderate  inflammation  in 
the  membranous  bag,  by  means  of  which  its  walls  may  adhere 
together  and  its  cavity  be  obliterated.  When  this  can  be  done 
with  safety,  the  opening  in  the  bones  gradually  closes  and  the 
child  is  cured,  but  with  a  little  fold  of  skin  permanently  hanging 
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from  his  back.  The  operation — although,  for  the  reasons  stated, 
always  a  dangerous  one — is  nevertheless  sometimes  successful. 

On  the  other  hand,  it  does  sometimes  happen,  though  rarely, 
that  the  communication  between  the  spinal  cord  and  the  external 
bag  closes  spontaneously,  the  bones  close,  and  the  tumor  remains 
quite  superficial  and  may  be  removed  like  any  other  tumor. 
Sometimes,  also,  constant  pressure  on  the  surface  of  the  tumor,  by 
a  well-adjusted  pad,  keeps  the  fluid  contents  of  the  bag  constantly 
forced  into  the  cavity  of  the  spinal  canal,  and  then,  after  many 
months,  the  spontaneous  obliteration  of  the  opening  takes  place 
as  before.  This  last  method  is  the  safest,  and  decidedly  to  be 
recommended — at  least  for  trial— before  having  resort  to  any  real 
operation,  of  which  even  simple  puncture — ^which  seems  so  trifling 
— may  really  prove  extremely  dangerous. 

Bleeding  into  the  Spinal  Cord. 

I  do  not  know  of  any  cases  in  which  hemorrhage  into  the  spi- 
nal cord  can  be  supposed  to  have  occurred  before  birth.  But 
sometimes,  during  a  labor  in  which  instruments  are  used,  the  com- 
pression of  the  child's  head  will  cause  an  effusion  of  blood  at  the 
base  of  the  brain,  a  portion  of  which  may  trickle  down  into  the 
spinal  canal  and  compress  the  spinal  cord.  This  compression  may 
occasion  convulsions,  or  even  a  species  of  tetanus  resembling- 
strychnine  poisoning.  But  the  symptoms,  however  alarming  for 
the  time,  very  generally  subside  without  serious  consequences. 

Tetanus  of  the  New-born. 

Far  more  real  danger  lies  in  tetanus  proper — tetanus  of  the 
new-born,  as  it  is  called — and  which  is  one  of  the  most  serious  dis- 
eases which  may  threaten  the  new  life  on  its  threshold.  It  is  gen- 
erally excited  by  inflammation  of  the  navel-cord,  which  is  usually 
the  result  of  neglect  and  uncleanness,  especially  if  the  child  be  in 
a  hot  climate.  These  conditions  are  often  found  united  in  regard  to 
the  negro  babies  of  the  Southern  States,  and  hence,  among  them, 
tetanus  is  not  unfrequent.  It  is  quite  analogous  to  the  tetanus  of 
wounded  soldiers. 

A  few  days  after  birth  the  mother  will  notice  that  the  child  is 
unable  to  nurse,  cries  when  the  nipple  is  placed  in  the  mouth, 
does  not  close  its  lips  upon  it.  Upon  closer  examination  it  will  be 
found  that  the  jaws  are  stiff  ;  that  the  child  cannot  move  them. 
In  a  little  while  attacks  as  of  trembling  will  come  on,  in  which  the 
four  limbs  are  thrown  out  and  become  rigid ;  then  the  whole  body 
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is  bent  backward  like  a  bow.  After  a  few  seconds  of  tiiese  painful 
contractions,  the  stiffened  muscles  relax,  there  is  a  long,  deep  sigh, 
showing  that  the  lungs  fill  with  air.  But  the  least  jar  or  move- 
ment of  the  body  will  bring  on  the  spasms  again,  and  the  poor 
baby  finally  dies  either  of  exhaustion  or  because  spasm  of  the 
chest  muscles  renders  breathing  impossible.  Life  is  rarely  pro- 
longed more  than  two  or  three  days,  and  sometimes  terminates  in 
a  few  hours. 

Tetanus  is  a  disease  involving  some  kind  of  alteration  of  the 
spinal  cord,  though  precisely  what  this  may  be,  physicians  have 
not,  as  yet,  determined.  It  is  clear,  however,  that  the  ends  of  the 
nerves  lying  in  the  wound — in  the  case  of  the  new-born  baby,  in 
the  wound  at  the  navel — are  intensely  irritated  by  the  inflamma- 
tion ;  and  the  irritation  travels  up  the  nerve  to  the  spinal  cord,  to 
be  diffused  throughout  it  and  to  the  roots  of  all  the  nerves  given 
off  from  it.  This  irritation  is  then  reflected  back  to  the  muscles 
all  over  the  body,  throwing  them  into  the  spasms  described. 

Treatment,— The  most  important  part  of  the  treatment  is  pre- 
ventive, especially  by  means  of  such  care  of  the  navel-cord  as 
shall  arrest  its  inflammation.  If  convulsions  once  begin,  they 
nearly  always  progress  to  a  fatal  issue.  The  remedy  which  has 
had  the  most  success  in  arresting  the  disease  is  Chloral. 

NON-CONGENITAL  DISEASES. 

It  is  evident,  from  the  nature  of  the  case,  that  all  congenital 
diseases  of  nervous  organs  must  be  organic — that  is,  must  be  con- 
nected with  tangible  alterations  of  nerve-tissue.  But  in  diseases 
arising  subsequent  to  birth,  the  first  classification  relates  to  this 
very  point ;  and  these  diseases  are  divided  into  the  two  classes  of 
organic  and  functional  diseases. 

It  is  an  important  circumstance  about  organic  diseases  of  the 
nervous  system,  that  they  are  all  dangerous,  and  nearly  all  fatal 
to  life,  or  at  least  incurable.  This  is  not  the  case  with  organic 
diseases  of  other  parts  of  the  body.  Thus  in  pneumonia,  or  inflam- 
mation of  the  lung,  the  structure  of  the  lung  is  very  extensively 
altered  ;  nevertheless  recovery  is  to  be  expected  in  the  great  ma- 
jority of  cases.  But  inflammation  of  the  brain  is  one  of  the  most 
dangerous  of  diseases,  and,  as  occurring  in  children,  almost  in- 
variably fatal.  The  first  important  question  to  ask,  therefore, 
when  a  sick  child  suffers  from  nervous  symptoms  is,  whether 
these  indicate  organic  or  functional  disease  of  the  nervous  system. 
Organic  diseases  of  this  nervous  system  are  divided  into  cere- 
bral, affecting  the  brain,  and  spinal,  involving  the  spinal  cord. 
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Many  diseases  that,  to  the  uninformed  ohserver,  would  seem 
to  be  located  in  the  limbs,  their  muscles  or  nerves,  really  depend 
upon  alterations  of  certain  portions  of  the  spinal  cord  from  which 
these  nerves  come. 

Beginning  with  diseases  of  the  brain,  we  are  at  once  led  into  a 
third  classification,  or  division  into  those  diseases  which  are  at- 
tended by  fever  and  those  which  are  not.  Brain  diseases  with 
fever  are  all  more  or  less  acute;  diseases  without  fever  are  usually 
chronic,  some  lasting  for  years.  But  while  all  the  febrile  diseases 
are  acute,  all  acute  diseases  are  not  febrile  ;  and  this,  therefore, 
leads  to  a  fourth  classification,  which  only  applies  to  the  acute 
diseases,  namely,  into  those  which  have  fever,  and  those  in  which 
there  is  no  real  rise  of  temperature  of  the  body,  even  though  the 
patient  may  seem  "  feverish." 

Brain  Fever — Menin^tis. 

Acute  cerebral  diseases,  accompanied  by  fever,  are  all  inflam- 
mations. They  constitute  in  fact  the  class  of  diseases  which  are 
popularly  grouped  together  under  a  single  name — bram  fever. 
This  term,  however,  might  be  applied  to  three  distinct  kinds  of  in- 
flammation. The  first,  called  simple  meningitis,  is  an  inflamma- 
tion of  the  membranes  enclosing  the  brain,  and  of  the  most  super- 
ficial layer  of  brain  tissue  immediately  beneath  them.  This  simple 
inflammation  generally  occupies  the  convex  surface  of  the  brain, 
or  top,  just  underneath  the  roof  of  the  skull.  It  is  comparatively 
rare  in  children,  especially  in  children  under  three  or  four  years  of 
age. 

In  the  second  kind  of  meningitis  the  inflammation  is  accom- 
panied by  the  formation  of  tubercles  along  the  blood-vessels. 
These  tubercles  are  minute  semi-transparent  bodies,  about  the  size 
of  a  pin's  head.  They  cannot  be  considered  dangerous  in  them- 
selves, but  as  an  indication  of  a  special  form  of  inflammation  at- 
tended with  constantly  progressing  destruction  of  tissue.  The 
disease  always  begins  at  the  base  of  the  brain,  and  hence  is  often 
known  as  basilar  meningitis.  When  emphasis  is  laid  upon  the 
presence  of  tubercles,  rather  than  upon  the  anatomical  seat  of  the 
inflammation,  it  is  called  tubercular  meningitis.  It  is  much  the 
most  frequent  form  of  cerebral  inflammation  in  young  children. 
It  has  even  been  asserted  that  whenever  an  inflammation  of  the 
brain  in  a  child  lasts  a  little  while,  it  becomes  complicated  by 
tubercles,  even  where  these  have  not  existed  at  the  outset. 

There  is  one  variety  of  the  tubercular  meningitis,  which  is 
characterized  by  an  unusually  large  effusion  of  serous  fluid  into 
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the  cavities  of  the  brain  and  underneath  its  investing  membranes. 
In  this  case,  if  the  fontanelles  are  still  open,  and  the  child's  head 
yielding,  the  bones  may  be  pushed  apart  by  the  accumulation  of 
fluid,  and  in  the  course  of  a  few  weeks  the  head  may  become 
considerably  increased  in  size.  The  disease  is  then  called  acute 
hydrocephalus,  or  the  acute  form  of  ivater  on  the  brain.  This  is 
not  a  distinct  disease. 

The  third  form  of  meningitis  is  radically  different  from  the 
other  two.  It  is  an  epidemic  disease,  analogous  to  typhus  fever, 
has  often  been  called  spotted  fever,  or  spotted  tijphus,  but  its 
modern  name  is  cerebrospinal  meningitis.  In  this  disease  the 
inflammation  is  very  intense  and  acute,  sometimes  running  its 
course  in  a  day  or  two  toward  a  fatal  termination.  It  occupies 
the  base  of  the  brain  and  medulla,  and  extends  to  a  greater  or  less 
distance  along  the  spinal  cord.  But  although  this  disease  may  be 
so  fatal,  nevertheless  the  chances  of  recovery  from  it  are,  on  the 
average,  much  greater  than  from  the  other  forms  of  cerebral  in- 
flammation. The  mortality  varies  in  different  epidemics,  and  al- 
though sometimes  eighty  or  ninety  persons  die  out  of  every  one 
hundred  attacked,  yet  sometimes  seventy-five  of  every  one  hun- 
dred recover,  while  the  chances  of  recovery  from  tubercular  men- 
ingitis, or  "water  on  the  brain,"  are  infinitesimally  small. 

Cerebro-spinal  meningitis  is  not  a  disease  peculiar  to  child- 
hood, as  is  water  on  the  brain,  nor  even  does  it  occur  most  fre- 
quently at  this  peroid  of  life,  as  does  tubercular  meningitis.  It 
attacks  all  ages  indiscriminately,  but  most  frequently  young  peo- 
ple between  the  ages  of  fifteen  and  twenty -five.  [See  chapter  on 
Acute  Infectious  Diseases.] 

Symptoms  of  Inflammation  of  the  Brain. 

Symptoms  of  inflammation  of  the  brain  depend  partly  on  the 
seat  of  the  disease  and  partly  on  its  nature.  The  most  dangerous 
form,  the  tubercular  meningitis,  is  that  which  begins  in  the  most 
insidious  and  least  alarming  manner.  For  several  weeks  the 
child  will  seem  languid  and  feverish  without  assignable  cause. 
The  appetite  may  remain  pretty  fair,  and  the  bowels  show  no 
disturbance  either  in  the  way  of  constipation  or  of  diarrhoea. 
Occasionally,  however,  an  attack  of  vomiting  will  occur  without 
apparent  cause.  Often  many  days  will  elapse  before  it  is  repeated  ; 
but  the  child  grows  pale,  loses  flesh  and  strength,  becomes  disin- 
clined for  exertion  or  his  ordinary  play,  is  often  ready  to  lie  down 
and  go  to  sleep,  but  sleeps  badly — starting  and  moaning — often 
rolling  his  head  on  the  pillow,  or  grinding  his  teeth.    The  head  is 
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habitually  hot,  or  subject  to  hot  flushes.  One  cheek  is  sometimes 
flushed,  the  other  pale.  There  may  be  so  little  fever  as  to  escape 
ordinary  observation,  but  a  thermometer  placed  in  the  bowel  will 
discover  irregular  variations  of  temperature.  The  correct  tem- 
perature of  the  bowel  is  100°  Fahr.  or  a  little  below.  In  the  con- 
dition we  are  describing,  the  thermometer  stands  habitually  at 
100.5°  Fahr.  or  101°  Fahr.,  and  rises  irregularly  to  102°  Fahr.  or 
102.5°  Fahr.  If  it  reach  103°  the  skin  of  the  child  generally 
feels  warm,  and  he  is  supposed  by  his  mother  or  attendants  to 
have  fever. 

One  of  the  most  important  symptoms  at  this  stage  of  the  dis- 
ease is  the  pulse.  It  is,  in  spite  of  the  slight  fever  and  the  fre- 
quent irritability  of  the  patient,  generally  not  accelerated,  often 
rather  slower  than  usual  for  the  age.  When  the  temperature  is 
102°  and  the  pulse  80  in  a  child,  trouble  may  always  be  suspected 
in  the  brain  ;  for  it  is  characteristic  of  all  brain  diseases  (in  gen- 
eral) to  make  the  pulse  slow,  and  this  in  spite  of  other  conditions 
— as  fever — which  habitually  render  it  quick.  Another  important 
change  in  the  pulse,  that  always  occurs  sooner  or  later  in  brain 
fever,  is  its  intermittence  ;  that  is,  the  pulse  will  go  on  regularly 
for  ten,  fifteen,  or  twenty  beats,  and  then  stop  for  a  second,  then 
resume.  The  child,  of  course,  is  quite  unconscious  of  this  symp- 
tom, nor  would  it  usually  be  discovered  except  by  a  physician. 

As  the  disease  advances,  the  child,  if  old  enough,  will  complain 
of  headache.  Younger  children  show  suff^ering  in  the  head  with 
almost  as  much  precision  by  the  expression  of  the  face.  When  a 
child  has  pain  in  the  chest  or  the  belly,  the  middle  or  lower  part 
of  the  face  is  contracted.  But  when  the  pain  is  in  the  head,  it  is 
indicated  by  a  frown  between  the  eyebrows  and  an  evident  shrink- 
ing from  the  light ;  sometimes  by  uneasy  movements  of  the  little 
hands  to  the  head,  as  if  to  draw  out  the  source  of  the  suffering. 

It  is  the  early  symptoms  of  this  insidious  disease  which  are  of 
the  most  importance,  because,  if  ever  the  child  is  to  be  saved  from 
the  impending  danger,  it  is  at  this  time.  The  symptoms  above 
described  all  depend  on  alterations  in  the  circulation  of  the  brain 
— species  of  congestions — which,  so  long  as  no  other  change  has 
occurred,  are  not  insusceptible  of  cure.  It  has  often  been  disputed 
whether  the  tubercles  which  give  the  fatal  stamp  to  the  disease 
are  formed  first,  and  then,  by  irritation,  excite  the  congestion,  or 
whether  they  are  only  formed  after  the  congestion  has  lasted  a 
little  while.  It  is  probable  that  the  tubercles  are  sometimes  formed 
before  the  congestion  sets  in,  and  sometimes  after.  In  the  first 
case  the  disease  is  probably  incurable  from  the  beginning  ;  but  in 
the  second  case  it  is  often  possible  to  dissipate  the  congestion  be- 
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fore  the  substance  of  the  brain  itself  has  become  softened.  If  this 
can  be  done  the  child's  life  is  saved,  at  all  events  for  the  time 
being.  This  precious  moment,  however,  is  too  often  allowed  to 
slip  by,  because  the  symptoms  marking  the  onset  of  the  disease 
are  mistaken  for  those  of  intermittent  fever,  or,  even  more  fre- 
quently, for  worms.  Two  simple  considerations  should  always 
be  kept  in  mind  in  relation  to  these  suppositions.  If  the  child  is 
really  suffering  from  worms,  the  administration  of  a  worm  pow- 
der, as  Santonin  or  Wormseed,*  will  bring  them  away.  If  no 
worms  are  expelled  after  sufficient  doses  of  such  a  remedy,  there 
is  not  the  slightest  reason  for  continuing  to  suspect  their  presence. 
On  the  other  hand,  if  the  child  has  intermittent  fever,  there  will 
be  some  part  of  every  day  when  the  thermometer  in  the  bowel  will 
mark  a  really  normal  temperature  (100°  F.),  while  in  meningitis, 
the  fever,  however  slight,  is  nearly  constant.  Moreover,  in  inter- 
mittent fever  the  fever  paroxysm  is  always  higher  than  is  habit- 
ual in  the  first  stage  of  meningitis  ;  the  temperature  ranges  from 
103°  to  10G°,  when  the  fever  sets  in  ;  this  is  equally  true  of  so-called 
remittent  fever,  really  typhoid. 

Prevention. — The  children  the  most  liable  to  tubercular  menin- 
gitis are  those  belonging  to  consuinptive  families.  Tubercle  of 
the  brain  entirely  resembles  tubercle  in  the  lungs  and  bowels,  and 
brain  fever  is  one  form  of  general  tuberculosis.  Hence,  parents, 
who  have  lost  one  child  of  "brain  fever"'  in  early  infancy,  are 
called  upon  to  watch  over  others  with  double  solicitude,  in  order 
to  guard  not  only  against  the  occurrence  of  brain  disease,  but 
also  of  pulmonary  consumption. 

It  is  children  thus  unfortunately  predisposed  who  are  the  most 
liable  to  be  injured  by  prematui'e  or  excessive  schooling.  Blood 
is  brought  to  the  brain  in  excess  by  mental  exertion,  or  accumu- 
lated there  by  prolonged  sedentary  confinement ;  the  blood-vessels 
are  too  weak  to  bear  the  pressure,  congestion  sets  in,  then  exuda- 
tions of  albuminous  fluid  along  the  vessels,  which  results  in  the 
formation  of  tubercles.  Hence  it  is  not  unfrequent  that  a  deli- 
cate child  who,  by  care,  has  been  maintained  in  tolerable  health 
until  the  age  of  six  or  seven,  is  then  deemed  strong  enough  to  go 
to  school,  but  breaks  down  and  dies  in  the  course  of  the  first  year. 
Such  children  should  never  be  sent  to  school,  until  ten  or  twelve 
years  old,  and  indeed  it  is  preferable  to  educate  them  at  home  un- 
til sixteen  or  seventeen,  avoiding  the  emulation  of  large  classes, 
the  evils  of  non-ventilation,  prolonged  confinement,  etc.  But,  of 
course,  the  task  of  remodelling  the  constitution  must  begin  earlier 
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than  the  earliest  school  age.  It  should  begin  at  six  weeks  after 
birth,  when  the  child  must  be  taken  from  the  breast  of  the  mother 
and  handed  over  to  a  healthy  wet-nurse.  By  breast-nursing  an 
invigorating  effect  is  produced,  not  very  dissimilar  from  that 
sought  by  transfusion  of  blood.  The  milk,  secreted  directly  from 
the  blood  of  the  nurse  at  the  moment  the  baby  puts  its  mouth  to 
the  nipple,  passes  warm  and  living  to  the  baby's  stomach  and 
bowels,  and  thence,  the  fat  globules  at  least,  almost  as  directly 
into  its  blood.  These  fat  or  milk  globules,  contain  the  butter,  but 
are  not  to  be  considered  merely  as  masses  of  butter,  but  rather  as 
particles  of  living  matter,  which  may  be  thus  transplanted  from  a 
vigorous  to  a  fragile  organism,  and,  in  the  latter,  give  an  impulse 
to  vigorous  development  of  all  the  tissues  in  which  the  blood,  car- 
rying the  milk,  circulates.  Children  of  tuberculous,  i.  e.,  con- 
sumptive families,  should  be  kept  at  the  breast  for  a  year.  After- 
ward, the  food,  though  nutritious,  should  not  consist  too  largely 
of  meat.  Meat  should  be  only  gradually  introduced  into  the  diet 
during  the  second  year;  given  at  first  only  in  the  form  of  soup, 
then  of  meat-juice,  then  of  finely  scraped  rare  meat.  Under  two 
years  of  age,  one  meal  of  meat  a  day  is  sufficient.  Constitutions 
with  a  tendency  to  the  formation  of  tubercle  are  less  able  to  di- 
gest and  assimilate  albuminous  material  ;  and  it  is  the  opinion  of 
some  observers  that  tubercle,  which  is  a  highly  albuminous  sub- 
stance, represents  an  excess  of  albumen  which  is  left  circulating 
in  the  blood,  because  non-assimilated.  This  is  the  reason  why 
abundance  of  meat,  which  is  the  most  concentrated  form  of  albu- 
minous food,  will  often  deteriorate  the  very  constitutions  it  is 
expected  to  invigorate.  Potatoes,  on  the  other  hand,  and  most 
vegetables,  are  deficient  in  nutriment,  because  containing  too 
much  water.  Milk  and  bread,  oatmeal,  barley  and  farina  are  the 
best  articles  for  food  at  meals  from  which  meat  is  excluded. 

Constant  life  in  the  open  air ;  daily  cold  bathing ;  as  often  as 
possible,  visits  to  the  sea-coast :  these  are  all  hygienic  measures  of 
the  highest  importance  and  of  real  efficacy  in  warding  off  a  dis- 
ease whose  real  invasion,  once  begun,  is  too  often  irresistible. 
Finally,  cod-liver  oil,  and  the  hypophosphites  of  lime  and  soda 
may  be  given  for  months  at  a  time,  every  winter  at  least,  so  soon 
as  the  child  begins  to  droop.  These  medicines  are  decidedly  pow- 
erful in  correcting  the  perverted  nutrition  upon  which  the  forma- 
tion of  tubercle  depends.  They  are,  hence,  important  remedies  in 
regard  to  any  form  of  tubercular  disease  ;  but  they  have  a  special 
influence  upon  the  nutrition  of  the  nerve  tissues,  which  is  of  great 
importance  in  the  disease  we  are  considering.  When  the  nutrition 
of  the  nerve  tissues  in  the  brain  is  active,  they  are  able  to  appro- 
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priate  the  blood  that  is  brought  to  them  as  fast  as  it  comes  :  but  if 
their  nutrition  is  languid,  the  blood  is  not  taken  up,  remains  in 
the  blood-vessels,  distending  them,  and  thus  permitting  the  much- 
to-be-dreaded  congestion.  Hence,  cod-liver  oil  and  lime-salts,  by 
improving  the  nutrition  of  nerve-tissues,  directly  diminish  the 
liability  to  their  passive  congestion. 

Treatment. — Direct  means  of  acting  upon  these  congestions,  by 
the  influence  of  remedies  which  are  capable  of  contracting  blood- 
vessels, and  can  only  be  used  when  congestion  is  actually  pres- 
ent, cannot  be  used  in  prevention.  Their  employment  constitutes 
the  treatment  of  meningitis  itself,  and  must  be  in  the  hands  of 
the  physician.  Of  these  remedies,  quinine  in  large  doses  {i.  e., 
twenty  grains  a  day),  ergot,  digitalis,  and  ice  are  the  most  pow- 
erful. To  be  of  use,  these  medicines  must  be  given  during  the 
stage  of  the  premonitory  symptoms,  the  stage,  which,  as  we  have 
said,  is  so  liable  to  be  confounded  with  worms  or  with  malarial 
fever,  and  before  there  has  been  any  eff'usion  of  serum  or  pus  into 
the  delicate  tissues  of  the  brain,  destroying  them  irrecoverably. 
This  same  great  indication  (contraction  of  the  dilated  blood-ves- 
sels in  the  brain)  is  the  keynote  to  the  treatment  of  the  other 
forms  of  cerebral  inflammation  to  which  we  have  alluded. 

Simple  Congestion  of  the  Brain 

The  symptoms  of  simple  acute  congestion  of  the  brain  can 
often  not  be  distinguished  from  those  of  acute  inflammation. 
The  four  great  remedies,  already  mentioned — quinine,  ergot,  digi- 
talis, ice — do  unquestionably  often  cut  short  an  impending  inflam- 
mation, as  indicated  by  fever,  headache*  delirium,  convulsions, 
and  vomiting.  The  chances  of  success  are  very  much  in  propor- 
tion to  the  freedom  of  the  constitution  from  tubercular  tendencies. 
Such  cerebral  congestions  are  often  the  result  of  a  disordered 
digestion  of  the  stomach  or  bowels,  and  it  is  always  proper  to  begin 
treatment  by  a  purgative,  either  calomel  or  castor  oil.  This  has 
the  double  effect  of  removing  any  substance  which  may  be  a 
source  of  irritation,  and  also  of  acting  as  a  "revulsive,"  ^hat  is,  of 
turning  blood  from  the  head  to  the  vascular  reservoirs  of  the  ab- 
domen. 

Rachitic  Congestion  of  the  Brain. 

Another  and  less  dangerous  cause  than  tubercle  from  cerebral 
congestion  is  rickets  of  the  head.  Rickets  (as  will  be  described  in 
another  part  of  this  book)  is  a  disease  affecting  the  nutrition  of 
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the  bones,  making  them  spongy,  soft,  and  vascular.  Under  its  in- 
fluence the  bones  of  the  legs  become  curved,  giving  rise  (when  the 
curvature  is  in  excess)  to  the  deformity  known  as  bandy  legs  ; 
and  the  head  flattens  out,  becoming  very  broad,  with  bulging 
forehead.  The  fontanelle  is  late  in  closing,  and  all  the  bones,  as 
Avell  as  the  membranes  which  cover  the  brain,  have  more  blood  in 
them  than  is  healthy. 

A  watery  fluid  sometimes  exudes  from  the  blood-vessels  of  the 
skull  upon  the  surface  of  the  brain.  Since  the  blood-vessels  of  the 
membranes  of  the  brain  are  liable  to  be  passively  distended  at  the 
same  time,  there  may  be  coincident  exudation  into  the  cavities  of 
the  brain,  thus  causing  pressure  from  within  outward,  as  well  as 
from  without  inwards.  The  pressure  of  this  fluid  upon  the  brain 
irritates  it,  and  may  occasion  many  of  the  symptoms  of  conges- 
tion already  described.  Generally  these  symptoms  are  not  so 
severe  as  in  the  other  cases,  and  a  tendency  to  drowsiness  and 
torpor  is  early  shown — sometimes  at  the  very  beginning. 

Treatment. — It  is  in  these  cases  that  great  benefit  may  often 
be  derived  from  a  fifth  remedy,  different  from  those  mentioned  ; 
namely,  iodide  of  potassium.  Under  the  influence  of  this  drug, 
the  effused  fluid  is  often  rapidly  reabsorbed  and  the  child  recovers, 
apparently  at  the  very  moment  when  a  fatal  stupor  seems  about 
to  set  in.  Iodide  of  potassium  is  also  of  great  use  in  the  treatment 
of  the  epidemic,  or  cerebro-spinal  meningitis,  which  is  character- 
ized by  the  very  rapid  formation  of  pus  at  the  base  of  the  brain 
and  at  the  upper  part  of  the  spinal  cord.  Iodide  of  potassium  is  a 
medicine  which  seems  able  to  cause  the  reabsorption  of  such 
exudations,  and  it  has  been  shown  to  have,  besides,  a  special 
affinity  of  action  upon  the  upper  part  of  the  spinal  cord,  the  prin- 
cipal seat  of  disease  in  cerebro-spinal  meningitis.  Finally,  when 
liquid  effusion  has  taken  place  in  the  head  under  the  influence 
of  rickets,  and  without  the  formation  of  tubercles,  digitalis  is  a 
remedy  of  old  repute,  and  which  sometimes  seems  to  really  arrest 
the  progress  of  the  disease.  It  will  certainly  fail,  like  everything 
else,  in  tubercular  meningitis  or  hydrocephalus. 

Spurious  Hydrocephalus. 

We  should  not  leave  the  question  of  inflammation  of  the  brain 
without  mentioning  a  condition  which  may  sometimes  be  mistaken 
for  it.  This  occurs  in  children  who  have  been  greatly  debilitated 
from  any  cause,  especially  exhausting  diarrhoea  or  cholera-infan- 
tum.  Owing  to  the  debility,  the  action  of  the  heart  becomes  feeble, 
and,  owing  to  the  draining  off  of  water  from  the  blood  by  the  dis- 
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charges  from  the  bowels,  the  blood  becomes  thick  and  viscid. 
These  two  conditions  together  render  the  circulation  everywhere 
imperfect,  and  especially  in  the  brain.  So  little  blood  is  sent  to 
the  brain  that  the  fontanelle  sinks  inward.  The  face  becomes 
pale,  sometimes  bluish  and  cold  ;  the  child  lies  in  an  apathetic, 
stupid  condition,  the  pulse  and  respiration  growing  always  more 
feeble.  Finally  the  blood  begins  to  coagulate  in  the  great  veins 
of  the  brain,  the  child  falls  into  convulsions  or  sinks  into  a  stupor, 
from  which  it  is  only  aroused  by  an  attack  of  convulsions— the 
immediate  forerunner  of  death. 

Nothing  can  more  certainly  render  this  dangerous  condition 
fatal  than  treatment  of  it  as  an  active  inflammation  ;  yet  the  mis- 
take has  not  unf requently  been  made.  Powerful  stimulation  alone 
can  save  the  child  :  brandy,  ether,  musk,  the  hot  mustard-baths, 
the  administration  of  iced-milk.  or  beef-tea  in  small  quantities. 
Such  means,  adopted  in  time  and  with  judgment,  will  often  rescue 
an  unfortunate  baby  from  the  very  brink  of  the  grave.  This 
pseudo-  or  false-meningitis,  as  it  is  called,  is  an  extremely  acute 
disease,  running  its  course,  sometimes,  in  twelve  hours.  But  it 
differs  from  the  other  acute  diseases  we  have  described  in  the  ab- 
sence of  fever.  Indeed  the  temperature  of  the  body  constantly 
tends  to  fall  below  the  healthy  standard. 

Bleeding,  or  Hemorrhage  into  the  Brain. 

There  is  another  acute  cerebral  disease,  or  rather  accident,  not 
peculiar  to  childhood,  but  from  which  children  are  by  no  means 
exempt,  which,  also,  is  free  from  fever.  This  accident  is  hemor- 
rhage into  the  brain,  giving  rise  to  the  group  of  symptoms  known 
as  apoplexy.  It  is  the  new-born  child — like  the  old  man — who  is 
the  most  liable  to  apoplexy,  the  hemorrhage  taking  place  at  the 
moment  of  birth,  when  the  head  is  subjected  to  undue  pressure. 
In  old  persons  the  hemorrhage  takes  place  into  the  substance  of 
the  brain  ;  but  in  new-born  children  the  blood  is  poured  out  on 
the  surface  of  the  brain,  just  underneath  its  enclosing  membranes. 
Such  children  are  often  said  to  be  asphyxiated ;  they  do  not 
breathe,  or  are  made  to  do  so  with  difficulty  ;  often  remain  for 
several  days  in  a  species  of  stupor,  during  which,  finally,  they  not 
unfrequently  succumb.  But  recovery,  also,  is  not  unusual,  the 
blood  being  reabsorbed,  and  the  brain  sustaining  little  injury  from 
pressure,  on  account  of  the  yielding  of  its  unclosed  bony  case. 

Hemorrhages,  occurring  in  later  infancy  or  childhood,  re- 
semble much  more  those  of  middle  life  and  old  age.  As  the 
head  has  become  solidly  closed  and  unyielding,  the  soft  brain  has 
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no  way  of  escape  from  the  pressure  to  which  it  is  subjected  when  a 
blood-vessel  breaks  and  blood  is  poured  out  upon  it.  Its  tissues  are, 
therefore,  compressed,  and  their  function  abolished  ;  that  is,  the 
child  loses  consciousness  and  falls  in  a  real  fit  of  apoplexy.  From 
the  time  the  fontanelle  is  closed,  that  is,  from  the  time  the  child  is 
fifteen  or  eighteen  months  old,  the  hemorrhage  is  more  likely  to 
take  place  into  the  brain  than  on  its  surface,  as  was  at  first  the 
case.  Hence,  after  the  attack  of  apoplexy  has  passed  over,  the 
child  is  liable  to  remain  paralyzed  on  one  side  of  the  body,  because 
a  portion  of  nerve-substance  on  the  other  side  of  the  brain  has  been 
destroyed  by  the  hemorrhage  into  it. 

Treatment. — Thus,  although  the  accident  is  acute  and  unpre- 
ventable — because  impossible  to  foresee — its  consequences  consti- 
tute an  extremely  chronic  disease.  The  only  treatment  for  the 
paralyzed  limbs  consists  in  applications  of  electricity  ;  in  massage 
or  systematic  rubbing ;  in  passive  gymnastics  ;  in  the  hot  and  cold 
douche.  These  means  sustain  the  nutrition  of  the  nerves  and 
muscles  of  the  limbs  until,  if  ever,  the  tissues  in  the  brain  can 
recover  from  the  injury  which  has  been  inflicted  upon  them, 
when  voluntary  motion  may  finally  be  restored. 

There  remain  to  be  mentioned  two  other  diseases  of  the  brain, 
essentially  chronic  in  their  nature. 

Tumors  of  the  Brain. 

Tumors  may  form  in  the  brain,  giving  rise  to  the  most  (appa- 
rently) strange  symptoms.  One  of  the  first  and  the  most  prominent 
is  staggering  in  the  gait,  with  a  tendency  to  fall,  sometimes  always 
forward,  sometimes  always  backward :  the  child  seems  to  be 
drunk.  There  is  frequent  vomiting,  as  in  all  brain  diseases  in 
children.  The  sense  of  sight  is  generally  diminished,  sometimes  in 
one  eye,  sometimes  in  both,  and  quite  lost  before  the  fatal  termi- 
nation of  the  disease.  Sometimes  the  sense  of  hearing  is  lost ; 
sometimes  the  eyes  become  very  prominent,  thus  giving  a  very 
strange  expression  to  the  face.  The  sense  of  touch  and  sensibility 
to  pain  are  generally  unimpaired.  Muscular  strength  is  quite 
preserved,  so  that  there  is  no  real  paralysis,  although  the  impossi- 
bility of  controlling  the  movements  makes  the  child  appear  paral- 
yzed to  the  bystander  ;  but  this  loss  of  control  really  more  resem- 
bles that  of  St.  Vitus'  dance. 

Headache  is  a  symptom  rarely  absent  in  tumor  of  the  brain, 
and  the  most  distressing  to  the  patient  as  well  as  to  those  who 
are  compelled  to  witness  his  sufferings.  Fortunately  the  dura- 
tion of  the  disease  is  generally  shorter  in  children  than  in  adults. 
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We  say  fortunately,  because,  as  the  termination  is  invariably 
fatal,  prolongation  of  life  is  only  prolongation  of  useless  pain. 
The  only  treatment  is  such  as  may  palliate  the  pain,  as  opium, 
bromide  of  potassium,  and  ice. 

Hardening  or  "  Sclerosis "  of  the  Brain. 

Finally,  one  rare  disease  of  the  brain  deserves  mention.  It  is 
an  induration,  partial  or  general,  dependent  upon  a  growth  of 
fibrous  tissue  in  the  brain.  This  sometimes  leads  to  an  apparent 
hypertrophy  or  enlargement  of  the  brain  ;  but  this  is  only  apparent, 
for  the  nerve-tissue  proper  is  really  atrophied  or  destroyed  by  the 
fibrous  tissue  which  is  substituted  for  it.  When  the  disease  is 
generalized  throughout  the  brain,  the  principal  symptom  is  a  con- 
stantly increasing  drowsiness,  in  which  the  patient's  life  is  grad- 
ually and  painlessly  extinguished. 

Diseases  of  the  Spinal  Cord. 

Of  the  acute  organic  diseases  of  the  spinal  cord  we  have  already 
mentioned  cerebro-spinal  meningitis,  in  which  the  inflammation 
extends  from  the  base  of  the  brain  more  or  less  completely  along 
the  whole  spinal  cord.  Besides  this  epidemic  inflammation,  there 
is  another,  where  the  disease  is  situated,  not  in  the  membranes 
covering  the  spinal  cord,  but  in  the  very  substance  of  the  cord 
itself. 

Acute  Inflammation  of  the  Spinal  Cord. 

There  is  a  rare  form  of  such  inflammation,  more  often  seen  in 
adults  than  in  children,  but  still  occasionally  in  them,  where  an 
acute  inflammation  runs  rapidly  up  the  centre  of  the  cord,  destroy- 
ing the  column  of  gray  nerve-tissue  upon  which  its  most  impor- 
tant functions  depend.  The  patient  is  paralyzed,  first  in  the  lower 
limbs,  then  the  upper,  and  finally  dies  by  paralysis  of  respiration. 
The  duration  of  the  disease  is  from  a  few  days  to  a  few  weeks, 
and  its  termination  is  always  fatal. 

Infantile  Paralysis. 

There  is  another  form  of  acute  inflammation  of  the  spinal  cord 
much  more  frequent  in  children  than  the  foregoing.  It  occasions 
a  sudden  paralysis  of  a  few  muscles,  or  of  a  limb,  or  even  of  two 
limbs,  which  is  followed  by  a  remarkable  wasting  away.  This 
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accident  is  liable  to  occur  while  children  are  teething,  and  is  very 
often  attributed  to  the  irritation  of  swollen  gums. 

Sometimes  this  paralysis  comes  on  in  the  course  of  an  ordinary 
febrile  disease,  as  measles  or  scarlet  fever  ;  sometimes  it  is  pre- 
ceded by  a  day  or  two  of  feverishness,  apparently  without  cause. 
Sometimes  a  child,  who  has  been  put  to  bed  at  night  in  good  health, 
wakes  up  in  the  morning  with  a  paralyzed  limb.  The  paralysis 
is  generally  in  the  lower  limbs,  most  often  in  one,  occasionally  in 
both.  There  is  no  pain  and,  at  first,  no  visible  change  in  the  little 
leg  that  has  begun  to  hang  helpless.  But  in  a  week  or  two  it  be- 
gins to  feel  colder  to  the  touch,  and  at  the  same  time  to  grow 
smaller  than  the  other.  The  wasting  progresses  very  rapidly,  and 
in  a  few  weeks  the  limb  has  become  so  shrunken  and  flaccid  that 
it  scarcely  seems  part  of  the  child's  body,  which,  elsewhere,  re- 
tains its  plumpness  and  roundness.  The  French  have  called  such 
paralyzed  legs  jcunbes  de  Policliinelle.  The  muscles  do  not  con- 
tract, even  to  electricity. 

When  no  improvement  occurs,  the  leg  remains  permanently 
helpless,  seeming  to  get  more  and  more  withered  as  the  stature  of 
the  child  increases.  •  The  paralyzed  limb  grows  somewhat,  but 
always  remains  very  much  smaller  than  its  healthy  fellow. 

More  often,  fortunately,  the  greater  part  of  the  muscles  of  the 
limb  recover  themselves  spontaneously,  and  only  two  or  three  are 
permanently  paralyzed.  In  this  case  the  limb  grows  pretty  well, 
and  can  be  used  more  or  less  perfectly,  especially  if  the  action  of 
the  paralyzed  muscles  be  supplemented  by  rubber  bands,  accord- 
ing to  ingenious  contrivances  recently  introduced. 

Finally,  it  is  possible  that  a  complete  recovery  take  place,  and 
all  signs  of  paralysis  disappear.  This  may  even  happen  sponta- 
neously without  the  intervention  of  medical  aid.  But  the  early 
resort  to  certain  remedial  measures  is  of  very  great  importance, 
for,  unlike  the  cases  of  hopeless  disease  of  which  we  have  had.  un- 
fortunately, so  much  to  say.  in  this  the  chances  of  recovery  are 
very  much  influenced  by  treatment,  provided  this  be  at  once 
prompt  and  judicious. 

The  paralysis  depends,  as  we  have  already  implied,  upon  an 
acute  inflammation  of  the  spinal  cord.  This  inflammation  is  lim- 
ited to  a  very  small  portion  of  the  cord — to  the  anterior  part  of 
the  central  column  of  gray  matter  to  the  part — that  in  which 
originate  the  motor  roots  of  nerves.  (See  page  78.)  Reference  to 
the  section  on  Anatomy  will  remind  the  reader  that  these  roots 
pass  to  groups  of  large  nerve-cells  containing  many  prolongations, 
each  of  which  is  connected  with  a  delicate  nerve  filament.  Although 
the  impulse  for  voluntary  movements  comes  from  the  brain,  it- 
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requires  to  be  reinforced  by  impulses  originating  in  these  groups 
of  spinal  cells  in  order  to  become  effective.  When,  through  this 
acute  inflammation,  the  spinal  cells  are  destroyed,  the  motor  im- 
pulses from  the  brain  are  unable  to  make  the  muscles  contract. 

It  is  not  probable,  when  these  nerve-cells  have  once  been  de- 
stroyed, that  they  are  ever  foi^med  again,  and  hence  all  the  nerves 
connected  witli  them  must  remain  paralyzed.  But,  at  the  begin- 
ning, a  large  number  of  cells  are  temporarily  affected  by  the  in- 
flammation, while  only  a  small  number  are  completely  destroyed. 
The  first  recover,  and  with  them  a  large  number  of  nerves  ;  and 
this  is  why  a  paralysis,  at  first  involving  a  whole  limb,  afterward 
becomes  limited  to  a  single  group  of  muscles  in  it.  But  besides 
this,  spontaneously  or  under  the  influence  of  treatment,  other 
nerve-fibres  are  enabled  to  more  or  less  supply  the  place  of  those 
which  are  paralyzed,  and  other  muscles  to  perform,  more  or  less 
perfectly,  the  work  of  those  which  remain  helpless.  On  both  ac- 
counts, therefore,  there  is  a  tendency  to  partial  recovery  from  the 
paralysis. 

Treatment. — This  tendency  to  recovery  may  be  helped  by  two 
kinds  of  treatment.  The  first  is  directed  to  allaying  the  conges- 
tion in  the  spinal  cord.  The  principal  remedies  for  this  purpose 
are :  ice  externally,  applied  over  the  back,  and  ergot  internally. 
This  medicine  has  a  very  great  influence  over  spinal  cord  conges- 
tion. 

The  second  half  of  the  treatment  is  intended  to  keep  up  the 
nourishment  of  the  nerves  and  muscles,  and  to  prevent,  as  much 
as  possible,  the  latter  from  wasting.  This  consists  in  the  applica- 
tion of  electricity,  at  first  in  the  form  of  galvanism,  afterward  the 
so-called  magnetic  or  Faradaic  electricity.  It  is  very  probable 
that  the  application  of  electricity  along  the  nerves  helps  to  bring 
into  play  new  nerve-fibres  to  take  the  place  of  those  which  have 
beon  paralyzed.  Systematic  rubbing  of  the  paralyzed  limbs  is  also 
very  useful,  and  can  readily  be  performed  by  the  mother  or 
nurse. 

The  treatment  with  ice  and  ergot  is  only  useful  during  the  few 
weeks  immediately  following  the  occurrence  of  the  paralysis.  The 
applications  of  electricity  and  the  rubbing  must  be  kept  up  for 
months  and  even  for  j^ears.  Finally,  when  it  becomes  evident  that 
no  further  improvement  is  obtainable,  it  is  possible  to  adjust  cer- 
tain apparatuses  to  the  paralyzed  leg  so  as  to  hold  it  in  position, 
and  enable  the  child  to  stand  and  walk. 
Vol.  I.— 36 
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Hardening,  or  "  Sclerosis "  of  the  Spinal  Cord. 

Besides  these  forms  of  motor  paralysis,  children  are  liable  to 
another  kind — equally  painless — depending  upon  disease  in  a 
somewhat  different  part  of  the  spinal  cord.  By  reference  to  the 
anatomical  description  the  reader  will  remember  that  in  front 
and  at  the  sides  of  the  central  gray  column  of  the  spinal  cord, 
containing  cells,  there  are  white  columns  composed  exclusively  ot 
fibres.  Some  of  these  come  from  the  cells  in  the  gray  centre;  some, 
from  the  brain  ;  all  are  destined  to  carry  motor  impulses,  with- 
out which  the  muscles  cannot  be  moved.  In  the  disease  of  which  we 
are  now  speaking,  certain  patches  of  these  fibres  degenerate  and 
waste  away.  Their  place  is  supplied  by  a  fibrous  tissue  destitute 
of  nerves,  harder  than  the  rest  of  the  cord,  and  interrupting  the 
transmission  of  motor  impulses  as  effectually  as  a  piece  of  slate 
inserted  in  a  telegraph  wire  would  interrupt  the  transmission  of 
the  message.  It  is  on  account  of  the  greater  hardness  of  these 
diseased  patches  that  they  are  said  to  be  "  sclerosed" — this  word 
coming  from  a  Greek  word  signifying  induration. 

The  principal  symptom  of  this  form  of  myelitis  or  inflamma- 
tion of  the  spinal  cord  consists  in  a  gradual  but  constantly  increas- 
ing weakness  and  loss  of  power  in  the  legs.  If  the  disease  is 
unchecked,  these  finally  become  entirely  paralyzed  ;  but,  as  in  the 
cases  mentioned,  the  child  suffers  no  pain. 

Paralysis  from  Rickets. 

This  disease  is  sometimes  confounded  with  another,  which  is 
much  less  dangerous.  We  have  already  had  occasion  to  speak  of 
rickets,  a  disease  in  which  the  bones  remain  preternaturally  soft, 
and  become  bent  under  the  weight  of  the  body.  The  bones  of  the 
legs  are  very  often  affected,  the  child  becoming  "  bandy-legged" 
in  consequence.  While  the  bones  are  soft  they  are  often  so  ten- 
der that  walking  causes  pain.  The  child,  therefore,  refuses  to 
walk,  and  may  thus  appear  to  be  paralyzed,  although  not  so  in 
reality. 

Rickets  may  also  involve  the  spinal  column,  and  induce  an  ap- 
pearance of  paralysis  in  another  way.  The  bones  of  the  spinal 
column  are  separated  from  each  other  by  little  elastic  cushions 
of  a  peculiar  gristle-like  substance.  These  cushions  are  called  the 
intervertebral  disks,  and  are  of  great  importance  in  maintaining 
the  flexibility  of  the  spinal  column,  and  enabling  it  to  sustain  the 
weight  of  the  body.    Now  it  sometimes  happens  in  rickety  chil- 
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dren  that  these  disks  become  softened.  Too  much  weight  then 
comes  upon  the  bones:  they  give  way,  the  back  becomes  bent  out- 
ward, instead  of  in  the  regular  natural  curves,  and  the  child  may 
become  quite  unable  to  walk.  Such  cases  are  often  very  rapidly 
relieved  when  the  weak  back  is  supported  by  a  plaster-of-Paris 
jacket,  and  the  constitution  is  strengthened  by  cod-liver  oil,  iron, 
and  phosphate  of  lime. 

Functional  Diseases. 

We  may  now  turn  from  the  somewhat  gloomy  picture  of  the 
organic  diseases  of  the  nervous  system,  and  consider  another 
class,  equally  large,  but  far  less  serious,  in  which,  notwithstand- 
ing violent  nervous  symptoms,  the  structure  of  nerve-tissues  is 
not  altered.  This  class  of  diseases  is  called  functional,  because 
the  functions  or  actions  of  the  nervous  system  are  suspended  or 
perverted,  although  there  is  no  organic  disease. 

We  may  divide  these  diseases  into  two  classes,  according  as 
they  belong  to  the  brain  or  nerves  coming  from  it,  or  to  the  spinal 
cord  and  its  nerves. 


Paralysis  of  the  Muscles  of  the  Face. 

The  first  and  simplest  among  the  functional  diseases  of  the 
brain  is  a  paralysis  of  the  nerve  going  to  the  muscles  on  one  side 
of  the  face.  This  paralysis  is  often  caused  by  cold,  and  is  not  ex- 
tremely rare  in  children  from  five  to  twelve  years  of  age.  Possi- 
bly the  irritation  of  the  second  teething  may  sometimes  be  a  cause 
of  it.  The  paralysis  is  generally  observed  in  the  morning  when 
the  child  first  awakens.  The  face  is  drawn  to  one  side — that  not 
paralyzed — because  on  this  side  the  muscles  retain  their  strength, 
while  on  the  other  side  all  power  is  lost.  On  the  paralyzed  side 
the  corner  of  the  mouth  drops,  the  eyelid  stares  wide  open,  and 
the  whole  face  seems  flattened  and  expressionless.  The  staring 
open  of  the  eye  is  peculiar  to  this  kind  of  facial  paralysis,  and 
does  not  occur  in  paralysis  caused  by  disease  of  the  brain,  when 
the  arm  and  leg  are  paralyzed  also.  This  accident  is  very  alarm- 
ing in  appearance,  but  recovery  is  usually  quite  speedily  obtained 
by  the  use  of  Faradaic  electricity.  Sometimes  recovery  is  spon- 
taneous, but  then  usually  only  after  five  or  six  weeks,  while  under 
electrical  treatment  the  child  may  be  quite  well  in  a  week  or 
two. 
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Paralysis  of  the  Palate. 

The  nerves  going-  from  the  brain  to  the  palate  are  sometimes 
paralyzed  after  diphtheria.  In  health,  during  the  act  of  swallow- 
ing, the  soft  palate,  which  forms  the  roof  of  the  mouth  behind, 
rises  like  a  curtain  and  prevents  the  food  from  passing  into  the 
back  part  of  the  nostrils.  Now  if  the  muscles  which  raise  this 
valve-like  curtain,  be  rendered  unable  to  move,  on  account  of 
paralysis  of  their  nerves,  the  curtain  flaps  idly  at  the  moment  of 
swallowing,  the  food  is  not  guided  into  the  throat,  but  regurgi- 
tates through  the  nose  ;  or  it  even  falls  into  the  larynx,  and 
causes  spasms  of  choking,  which  are  occasionally  fatal. 

The  first  symptom  of  this  paralysis  is  a  nasal  twang  to  the 
voice  in  speaking;  the  child  "speaks  through  the  nose."  at  the 
same  time  swallowing,  especially  of  liquids,  becomes  painful 
and  troublesome.  The  paralysis  comes  on  during  convalescence 
from  diphtheria,  sometimes  when  the  child  is  supposed  to  be  quite 
well.  It  is  much  the  most  frequent  paralysis  observed  after  diph- 
theria, and  affects  the  parts  which  have  been  the  seat  of  the  local 
disease.  Sometimes  it  is  accompanied  by  paralyses  of  muscles  in 
various  parts  of  the  body,  scattered  irregularly. 

Treatment. — These  paralyses  almost  invariably  disappear  in 
the  course  of  from  one  to  six  weeks.  Recovery  is  much  aided  by 
the  general  tonic  treatment  adapted  to  convalescence  from  diph- 
theria, and  more  especially  by  the  administration  of  small  doses 
of  strychnine.  Electricity  is  also  useful,  but  its  effect  is  not  as 
marked  in  this  form  of  paralysis  as  in  the  paralysis  of  the  face 
from  cold. 

False  Croup— Spasm  of  the  Glottis. 

The  three  other  nervous  diseases  which  affect  nerves  coming 
from  the  brain  are  not  paralytic,  but  spasmodic,  convulsive. 
The  first  of  these  is  known  as  crowing  inspiration,  or  spasm  of  the 
glottis  ;  it  is  even  ranked  among  those  anomalous  disorders  called 
by  nurses  "inward  fits."  It  consists  in  a  sudden  spasm  of  the 
muscles  of  the  larynx,  whereby  the  opening  to  the  windpipe  is 
closed  and  the  entrance  of  air  to  the  lungs  rendered  impossible. 
The  child,  without  previous  warning  ;  without  cough  or  convul- 
sion, suddenly  stops  breathing,  and  in  a  few  seconds  grows  quite 
dark  in  the  face.  At  the  moment,  however,  that  suffocation  ap- 
pears inevitable,  the  spasm  relaxes,  air  is  drawn  into  the  lungs 
through  the  chink  of  the  glottis,  with  a  long,  whistling  sound, 
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owing  to  the  rigidity  of  the  vocal  cords ;  the  alarming  livid 
color  disappears  from  the  face,  the  natural  rosy  hue  returns,  and 
the  attack  is  over  for  the  time.  The  frequency  with  which  these 
attacks  occur,  as  also  the  length  of  time  to  which  the  child  may 
remain  liable  to  them,  are  extremely  variable.  They  are  most 
apt  to  occur  at  the  moment  of  awaking  from  sleep,  especially  at 
the  beginning  of  the  disease,  when  they  only  come  on  at  rare  in- 
tervals. But  gradually  they  begin  to  be  excited  by  fretting,  cry- 
ing, coughing,  swallowing,  sudden  impressions  of  cold,  and  they 
grow  more  and  more  frequent,  even  as  many  as  twenty  or  thirty 
attacks  having  been  noticed  in  a  day.  The  child  may  die  in  the 
first  attack,  or  else  struggle  during  several  weeks  or  months,  and 
finally  succumb.  The  usual  duration  is  several  months,  and  more 
than  half  the  cases  (57  per  cent.,  according  to  one  authority)  re- 
cover. 

Causes. — This  distressing  affection  has  been  attributed  to  a  vari- 
ety of  causes.  Nearly  all  the  explanations  wliich  have  been  given 
suppose  pressure  upon,  and  consequent  irritation  of,  the  nerves 
going  to  the  windpipe,  on  account  of  which  the  muscles  of  the  lar- 
ynx supplied  by  these  nerves  are  thrown  into  spasms.  The  pres- 
sure has  been  supposed  to  be  exercised  by  the  enlargement  of  one 
or  the  other  of  the  glands  of  the  neck.  Recently  it  has  been  shown 
that  the  children  affected  by  this  disease  are  generally  rickety,  and 
more  especially  that  under  the  influence  of  rickets  the  bones  of  the 
head  have  become  softened  in  one  or  more  places,  so  that  the  finger 
can  depress  them  like  parchment.  Whenever,  therefore,  the  head 
rests  upon  the  pillow,  the  brain  is  subjected  to  a  pressure,  from 
which,  in  healthy  conditions,  it  is  carefully  preserved,  and  which 
it  is  not  adapted  to  bear.  The  irritation  of  such  pressure  is  re- 
flected outward  along  the  nerves  of  the  larynx,  which  originate  at 
the  base  of  the  brain,  and,  reaching  the  laryngeal  muscles,  throws 
them  into  a  spasmodic  contraction  which  prevents  the  entrance  of 
air  into  the  lungs. 

When  the  brain  is  thus  exposed  to  local  irritation,  all  sources 
of  irritation  at  a  distance,  as  inflammation  of  the  gums  in  teeth- 
ing, or  disorders  of  the  stomach  and  bowels,  readily  become  excit- 
ing causes  of  the  spasms,  and  bring  them  on  when  they  would  not 
occur  from  pressure  on  the  brain  alone. 

Treatment. — The  treatment  of  the  disease  embraces  : 

1st.  Treatment  of  the  constitutional  rickets  which  may  be  pres- 
ent. This,  as  already  noticed,  demands  the  administration  of  cod- 
liver  oil,  lime,  and  iron. 

2d.  Free  lancing  of  the  gums  if  they  are  swollen  and  painful, 
and  only  then. 
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3d.  Treatment  of  gastric  or  intestinal  indigestion  by  careful 
regulation  of  the  diet,  and  by  appropriate  remedies. 

4th.  Treatment  of  the  paroxysms  of  suffocation  themselves  by 
sedatives.  Bi"omide  of  potassium,  chloral,  and  valerian  are  the 
most  powerful  medicines  to  be  employed  ;  and  the  application  of 
an  ice-bag  to  the  back  of  the  neck  or  spine  has  been  found  useful 
both  in  averting  and  arresting  the  attacks. 

Convulsions. 

We  have  had  occasion  already  many  times  to  refer  to  convul- 
sions, one  of  the  most  alarming  and  distressing  accidents  known 
to  the  nursery.  On  page  538  we  have  given,  as  far  as  is  possible 
in  these  pages,  an  analysis  of  the  manner  in  which  convulsions 
are  brought  about,  and  the  reason  for  their  peculiar  frequency  in 
childhood.  The  description  of  a  convulsive  attack  may  be  omitted, 
because  it  is  familiar  to  all  mothers. 

Causes. — The  causes  of  general  convulsions,  as  of  the  special 
convulsive  disease  (spasm  of  the  glottis),  we  have  just  been  con- 
sidering, must  be  divided  into  predisposing  and  exciting  causes. 

The  first  are  : 

1st.  A  deficient  organization  of  the  nervous  system,  resulting 
in  that  condition  known  as  "  a  nervous  constitution."  This  does 
not,  as  is  often  supposed,  imply  a  predominance  of  nerve-force, 
or  exaggerated  nervous  activity,  but,  on  the  contrary,  an  insuffi- 
ciency of  both.  The  nervous  tissues  offer  deficient  resistance  to 
the  various  impressions  made  upon  or  conveyed  to  them.  Every 
impression  is  thus  converted  into  an  excitement,  an  irritation.  A 
person  with  this  constitution  is  as  little  able  to  bear  ordinary 
shocks  as  a  portion  of  skin  softened  by  a  poultice  is  able  to  bear, 
without  discomfort,  an  impression  of  cold.  Other  members  of  the 
family  where  convulsions  are  prevalent  during  infancy,  often  suf- 
fer from  other  nervous  disorders. 

2d.  Rickets,  the  constitutional  disease  which  undermines  the 
nutrition  of  the  bones  and  the  muscles,  profoundly  Weaken  that 
of  the  nervous  system  also,  and  thus  brings  about  that  state  of 
imperfect  resistance  to  impressions  which  we  have  said  so  strongly 
predisposes  to  convulsions. 

3d.  In  the  same  way  any  prolonged  digestive  disturbance — in- 
digestion or  diarrhoea— by  impairing  the  nutrition  of  the  nervous 
system,  predisposes  it  to  convulsions.  In  cholera  infantum,  or 
even  in  excessive  watery  diarrhoea,  convulsions  may  be  brought 
on  by  coagulation  of  blood  in  the  great  veins  of  the  brain,  as  de- 
scribed on  page  557. 
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Exciting-  causes  of  convulsions  may  be  classified  into  :  1st, 
those  which  either  greatly  accelerate,  or  greatly  impede  the  circu- 
lation of  the  brain  ;  2d,  those  which  alter  the  composition  of  the 
blood  ;  od,  those  which  produce  irritating  impressions  on  nerves 
and  are  finally  transmitted  to  the  brain  either  directly  or  by  the 
medium  of  the  spinal  cord. 

1st.  Among  conditions  impeding  the  circulation  of  the  brain 
are  the  stagnation  of  blood  in  its  veins  from  debility  of  the  heart, 
interference  with  respiration,  as  in  spasm  of  the  glottis,  croup,  or 
even  in  extensive  inflammations  of  the  lungs  ;  sometimes  pressure 
upon  the  veins  of  the  neck  by  scrofulous  enlargement  of  its  lym- 
phatic glands.  (Whooping-cough  may  also  cause  convulsions  in 
this  way.)  The  circulation  of  the  brain  is  greatly  accelerated  in 
fevers,  and  hence  these,  not  unfrequently,  begin  with  convulsions. 
But  at  the  same  time  the  blood  is  altered,  both  by  the  fever  poison 
and  the  high  temperature,  so  that  the  causes  of  the  convulsions 
are  multiplied.  An  attack  of  convulsions,  occurring  every  day  or 
every  other  day  at  the  same  hour,  may  often  take  the  place  of  an 
attack  of  chills  and  fever. 

2d.  A  still  more  important  alteration  of  the  blood  than  that 
caused  by  fever,  occurs  when  the  action  of  the  kidneys  is  sus- 
pended, and  the  impurities  which  they  habitually  eliminate  from 
the  blood  are  allowed  to  accumulate  in  it.  During  childhood  the 
immense  majority  of  cases  of  kidney -disease  occur  during  or  after 
the  eruptive  fevers,  especially  scarlet  fever.  In  this  disease  a 
great  number  of  children  die  in  convulsions,  after  the  fever  has 
subsided,  on  account  of  the  inflammation  of  the  kidneys,  which 
has  insidiously  established  itself.  Hence  the  necessity  for  fre- 
quent examination  of  the  urine,  and  caution  in  exposure  to  cold 
during  the  convalescence  from  scarlet  fever. 

3d.  Finally,  inflammation  of  the  gums  or  tonsils,  worms,  irrita- 
tion of  the  stomach  or  bowels  may  all,  in  predisposed  children, 
determine  an  attack  of  convulsions.  The  irritation  caused  by  in- 
flammation of  the  brain  itself,  or  its  membranes,  is  also  an  "  irri- 
tation propagated  from  a  distance,"  although  a  much  shorter  dis- 
tance than  in  the  first-mentioned  cases.  Since  the  parts  of  the 
brain  in  immediate  contact  with  the  inflamed  membranes  cannot 
in  themselves  originate  convulsions,  but  an  irritation  must  be  sent 
from  them  to  the  medulla,  at  the  base  of  the  brain,  which  is  the 
real  starting-point  of  the  convulsive  disorder. 

Treatment. — When  a  child  is  seized  with  a  convulsion,  it  should 
be  immediately  plunged  into  a  hot- water  bath,  to  which,  if  there  is 
time  to  procure  it,  mustai'd  maybe  added.  Cloths  wet  in  cold  water 
should  be  placed  on  the  head  while  the  body  is  immersed  ;  or  else 
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a  stream  of  cold  water  allowed  to  fall  on  the  head  or  on  the  chest 
from  a  pitcher.  The  last  process  is  often  very  successful  in  restor- 
ing respiration,  which  is  more  or  less  suspended  during  the  attack. 
Besides  these  measures,  a  few  drops  of  chloroform  may  be  poured 
upon  a  handkerchief  and  held  over  the  nose  and  mouth.  This 
remedy  should  be  sent  for  at  the  moment  of  seizure,  or  kept  on 
hand  when  the  child  is  known  to  be  liable  to  convulsions.  By 
the  time  the  attack,  with  its  immediate  danger,  is  over,  a  physi- 
cian has  usually  been  procured  ;  but  if  the  mother,  for  any  reason, 
be  at  a  great  distance  from  medical  advice,  she  will  do  well  to  ad- 
minister a  teaspoonful  of  ipecac,  in  a  cupful  of  water,  as  an  emetic 
so  soon  as  the  child  shall  have  completely  recovered  from  the  con- 
vulsion. Later,  a  large  enema  of  soap  and  water  should  be  thrown 
into  the  bowel. 

Should  there  be  recurrence  of  the  attacks  after  these  measures 
have  been  taken,  the  administration  of  chloral,  in  three  to  five 
grain  doses,  in  half  a  wineglassful  of  cold  water,  to  children  over 
a  year  old,  every  three  or  four  hours,  will  be  indicated,  no  matter 
what  other  disease  may  begin  to  manifest  itself  as  the  cause  of  the 
convulsions.  If,  however,  high  fever  set  in,  this  may  be  pre- 
sumed to  be  the  cause,  and  the  child  should  be  immersed  in  cold 
water  for  five  minutes,  then  rubbed  gently  in  a  blanket.  The 
danger  from  convulsions  is  the  principal  immediate  danger  from 
a  sudden  rise  of  temperature  in  children,  and  should  be  combated 
by  the  application  of  cold. 

Every  woman  should  be  familiar  with  the  foregoing  rules  for 
meeting  this  terrible  emergency,  for,  under  the  most  favorable 
circumstances,  it  is  impossible  to  summon  a  physician  in  time. 
The  convulsive  arrest  of  respiration  can  only  last  without  inter- 
ruption for  a  few  seconds  ;  unless  the  patient  is  to  die  in  it  or  to 
recover  spontaneously,  measures  for  relief  must  be  taken  instantly. 

Epilepsy. 

The  epileptic  convulsion  does  not  differ  in  appearance  from  a 
single  convulsion  of  the  ordinary  kind.  The  latter,  however,  is 
not  unfrequently  repeated  at  short  intervals  for  a  number  of  hours, 
so  that  the  child  is  said  "to  be  in  convulsions during  that  space 
of  time.  But  in  epilepsy,  such  a  repetition  only  occurs  in  the  most 
aggravated  form  of  the  disease,  and  often  heralds  a  fatal  ter- 
mination. The  important  difference  is,  that  epilepsy  is  a  perma- 
nent disease  of  the  nerve-centres,  sometimes  developed  under  the 
influence  of  some  special  irritation — more  often  spontaneously— 
as  a  consequence  of  congenital  or  hereditary  predisposition. 
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This  disease  hardly  belongs  to  early  childhood,  or,  at  all  events, 
under  six  or  seven  years  of  age,  but  it  is  impossible  to  distinguish 
convulsions  due  to  epilepsy  from  those  depending  on  other  causes. 
At  the  period  of  the  second  dentition,  however,  it  is  not  unfrequent 
for  epilepsy  to  manifest  itself  unmistakably.  A  sign  of  the  dis- 
ease, more  characteristic  than  the  convulsions,  consists  in  the  so- 
called  "absences."  The  child  loses  consciousness  completely  for 
a  few  seconds  or  even  minutes,  tl^e  expression  of  his  face  becom- 
ing blank,  while  he  is  unable  to  see,  hear,  or  speak  rationally. 
He  does  not,  however,  fall,  but  sometimes  utters  some  nonsensical 
exclamation  and  repeats  the  same  automatically,  like  a  machine, 
many  times  in  succession.  There  are  often  automatic  movements 
of  the  hands.  Then  consciousness  returns,  sometimes  with  a  long- 
drawn  sigh,  sometimes  unattended  by  any  special  phenomenon. 

These  curious  attacks  are  quite  characteristic  of  epilepsy.  They 
are  supposed  to  depend  on  the  same  cause  as  that  to  which  loss  of 
consciousness  during  the  epileptic  convulsion  is  attributed,  namely, 
a  spasmodic  contraction  of  blood-vessels  in  the  upper  part  of  the 
brain,  by  which  the  parts  of  the  brain  whose  function  is  thought, 
are  suddenly  deprived  of  nutrition  and  rendered  incapable  of  action. 

In  the  convulsive  attack  the  irritation  is  transmitted  to  the 
medulla,  as  in  other  forms  of  convulsion  ;  or,  rather,  this  nerve- 
centre  may  be  said  to  be  in  a  chronic  state  of  excitement,  which  is 
manifested  from  time  to  time  in  the  "  convulsive  discharge." 
Children  who  have  had  convulsions  in  infancy  do  not  seem  to  be 
more  disposed  than  others  to  epilepsy  in  later  years. 

Epileptic  attacks  often  come  on  at  night,  or  early  in  the  morn- 
ing before  the  child  has  risen  from  bed.  This  is  especially  the 
case  at  the  beginning  of  the  disease,  which  thus  may  run  on  for 
months  or  even  years  without  being  discovered.  The  child  may 
be  found  in  the  morning  lying  at  the  foot  of  the  bed,  or  in 
some  other  strange  position,  and  the  clothes  are  nearly  always  wet 
from  the  involuntary  discharge  of  urine  that  takes  place  at  the 
close  of  the  convulsion.  If  the  tongue  is  found  to  be  bitten,  the 
presumption  is  strong  in  favor  of  nocturnal  epilepsy. 

The  danger  from  epilepsy  is  entirely  proportioned  to  the  fre- 
quency of  the  attacks,  either  of  convulsions  or  of  "absences." 
When  these  occur  only  at  long  intervals,  as  six  months  or  a  year  or 
even  less,  no  perceptible  effect  will  be  noticed  on  either  the  body 
or  mind  of  the  patient.  Indeed— as  some  illustrious  historical  ex- 
amples testify — the  existence  of  such  a  disease  throughout  a  life- 
time is  not  incompatible  with  brilliant  intellectual  development ; 
but  if  the  attacks  recur  frequently,  the  mind  begins  to  be  impaired, 
as  is  first  shown  by  a  failure  of  memory,  constantly  increasing. 
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On  the  whole,  the  occurrence  of  the  disease  in  childhood  is  a  more 
serious  matter  than  in  later  life,  for  it  is  liable  to  increase  in  severity 
after  puberty,  and  then  the  mental  degeneracy  advances  rapidly, 
so  that,  by  the  age  of  twenty,  the  patient  may  be  entirely  imbecile. 
This,  however,  is  by  no  means  necessarily  the  case,  since  appropri- 
ate treatment  will  effect  cures  in  a  great  number  of  instances. 

The  treatment  must,  of  course,  be  in  the  hands  of  a  physician, 
and,  as  is  beginning  to  be  popularly  known,  the  principal  medicinal 
agent  upon  which  reliance  can  be  placed,  is  bromide  of  potassium 
in  large  doses.  The  inconvenience  of  this  remedy  is  its  tendency 
to  induce  a  state  of  apathy  and  stupidity  which  only  substitutes  one 
disease  for  another.  This  inconvenience  may  often  be  obviated 
by  combining  the  bromide,  in  various  proportions,  with  atropine 
and  with  strychnine. 

But  two  agents  of  cure,  of  great  importance,  remain  in  the 
hands  of  the  guardians  of  the  patient,  and  depend  entirely  upon 
their  care  and  perseverance  for  any  success.  The  first  of  these 
is  systematic  open-air  exercise  ;  the  second  is  a  milk  and  vegetable 
diet,  to  the  rigid  exclusion  of  meat.  The  latter  method  is  often 
opposed  by  prejudices  and  preconceived  notions,  especially  in  the 
case  of  delicately  built  children  that  are  supposed,  above  all  things, 
to  require  "building  up."  There  may,  indeed,  be  cases  in  which 
this  system  may  be  shown  by  experience  to  be  inapplicable,  but  a 
similar  appeal  to  experience  will  confirm  its  efficacy  in  a  great 
majority  of  cases.  The  indication  is  to  maintain  or  improve  the 
nutritive  quality  of  the  blood,  while  avoiding  everything  which 
may  serve  as  stimulus  to  the  nervous  system.  Meat,  alcoholic 
beverages,  tea  and  coffee,  are  to  be  rigorously  avoided  on  account 
of  this  their  stimulating  effect. 

Tetanie. 

In  the  functional  diseases  of  the  nervous  system  there  remains 
for  us  to  consider  the  group  whose  manifestations  are  seated  in 
the  spinal  cord,  or  the  nerves  emanating  from  it. 

The  first  of  these  disorders  which  deserves  mention  is  a  curi- 
ous affection  which  simulates,  in  petto,  the  serious  organic  disease 
already  described  as  tetanus :  hence  a  name,  framed  as  a  diminu- 
tive of  the  latter:  tetanie.  By  some  writers  it  is  called  contraction 
of  the  extremities,  from  the  characteristic  phenomenon  of  the  dis- 
ease. This  consists  in  a  rigid  flexion  of  more  or  less  of  the  four 
limbs.  The  thumbs  are  drawn  down  into  the  palms  of  the  hands, 
the  fingers  are  flexed  at  their  junction  with  the  palm  of  the  hand, 
so  as  to  conceal  the  thumbs,  but  the  upper  joints  extended.  The 
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hands  are  bent  downward  at  the  wrists,  and  sometimes  the  fore- 
arms are  bent  at  the  elbows  ;  but  this  is  rare.  At  the  lower  ex- 
tremities the  toes  are  bent,  the  feet  stretched  out  rigidly.  All  the 
contracted  muscles  are  hard,  rigid  to  the  touch,  and  are  described 
as  painful  by  children  old  enough  to  speak  of  their  sensations.  In 
marked  distinction  from  tetanus,  there  is  an  absence  of  rigidity 
about  the  jaws  or  the  muscles  of  the  back  :  hence  the  emphasis 
laid  on  the  fact  that  the  disease  is  a  contraction  of  the  extremities. 

The  attacks  of  contraction  are  sometimes  intermittent,  lasting 
from  a  few  minutes  to  an  hour  or  two,  each  attack  coming  on 
once  or  twice  a  day.  But  if  the  disease  is  prolonged,  the  rigidity 
generally  becomes  persistent,  lasting  for  weeks,  with  only  slight 
remissions,  then  becomes  intermittent  again,  when  it  begins  to 
decline.  It  is  often  accompanied  by  the  spasmodic  disease  we 
have  described  as  spasm  of  the  glottis,  and  is  liable  to  occur  un- 
der much  the  same  circumstances  as  this.  It  is  always  important 
to  distinguish  between  this  idiopathic  contraction  and  those  which 
are  symptomatic  of  organic  brain  or  spinal  disease.  The  diagnosis 
can  only  accurately  be  made  by  a  physician  ;  but  the  family  may 
be  guided  by  the  following  points  of  distinction  :  In  inflammation 
of  the  brain  the  contractions  are  not  confined  to  the  extremities  of 
the  limbs  ;  are  permanent  instead  of  intermittent,  and  are  accompa- 
nied by  fever,  vomiting  and  constipation  especially  preceding  the 
symptom  of  contraction.  The  reverse  of  all  this  is  true  in  the 
idiopathic  functional  disease  here  spoken  of. 

Cause. — The  cause  of  this  singular  and  rather  rare  disease  is 
an  increased  excitability  or  diminished  power  of  resistance  in  the 
central  gray  matter  in  the  spinal  cord,  analogous  to  that  already 
described  for  the  medulla,  whose  existence  occasions  convulsions, 
and,  still  more,  to  the  excitability  of  the  roots  of  the  laryngeal 
nerves,  which  gives  rise  to  spasm  of  the  glottis. 

Treatment. — The  treatment  is  very  similar  to  that  of  spasm  of 
the  glottis,  as  might  be  inferred  from  the  analogy  in  the  nature  of 
the  two  diseases. 

Removal  of  all  known  exciting  causes,  and  the  administration 
of  the  remedies  already  referred  to,  prolonged  warm  bath,  va- 
lerian, assafoetida,  musk,  camphor,  chloral,  are  the  means  best 
adapted  to  triumph  over  the  disorder. 

It  is  worthy  of  note  that  all  the  above  remedies,  except  chloral, 
were  formerly  called  antispasmodics,"  but  now  are  named  "  dif- 
fusible stimulants."  The  first  name  was  derived  from  observa- 
tion of  their  power  over  "spasmodic"  diseases;  the  second  was 
given  when  it  was  shown  that  such  spasms  implied  deficient  re- 
sistance of  nerve-tissues  rather  than  excessive  activity,  and  that 
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these  tissues  therefore  required  stimulants  which  should  be  rap- 
idly diffused  throughout  them. 

Saint  Vitus'  Dance — Chorea. 

Chorea  is  a  very  much  more  frequent  disease  than  the  preced- 
ing. It  is  characterized  by  irregular  twitching  and  movements 
of  various  muscles  occurring  spontaneously,  but  always  much  ag- 
gravated during  any  attempt  at  voluntary  movement  on  the  part 
of  the  patient.  These  twitchings  always  involve  the  face,  but  are 
sometimes  confined  to  one  side  of  the  body,  or  even  one  limb, 
especially  the  right  arm.  It  is  rare,  however,  that  the  disease  re- 
mains so  localized ;  it  usually  spreads  to  both  sides,  and  involves 
all  the  muscles  of  the  body. 

It  is  most  common  about  the  age  of  the  second  dentition,  being 
rare  under  six  years  of  age.  The  intelligence  is  always  affected. 
In  the  mildest  cases  the  children  show  a  great  dislike  to  speak, 
and,  in  more  severe  cases,  speech  is  rendered  impossible  by  the 
violent  contortions  and  spasms  of  the  muscles  of  the  face,  when- 
ever it  is  attempted. 

Children  who  have  ever  had  rheumatism  are  peculiarly  liable 
to  chorea,  and,  conversely,  in  a  child  once  subject  to  chorea,  at- 
tacks of  rheumatism  may  be  expected.  Heart-disease,  now  known 
to  be  so  frequent  in  the  rheumatism  of  children,  is  also  frequent 
in  chorea,  and,  in  cases  that  terminate  fatally,  is  one  of  the  most 
frequent  causes  of  death. 

Death,  however,  is  rare,  relatively  to  the  frequency  of  the  dis- 
ease. But  the  condition  of  the  child  may  become  quite  pitiable 
from  the  extreme  helplessness  to  which  he  may  be  reduced  :  al- 
ways unable  to  speak  ;  to  feed  himself  ;  to  use  his  hands  with  any 
precision  ;  often  incapable  of  walking,  or  even  standing  ;  tossing 
incessantly  on  his  bed,  except  when  sleep  induces  a  temporary 
calm.  Sometimes,  after  the  choreic  movements  have  subsided, 
the  child  is  left  paralyzed  on  one  half  of  his  body,  as  if  after  an 
attack  of  apoplexy. 

Chorea  occurs,  as  has  been  said,  in  rheumatic  children ;  also 
very  readily  in  pallid,  anaemic  children,  even  without  rheumatism; 
and  finally,  in  those  whose  nervous  system  offers  that  congenital 
excitability  from  deficient  resistance  which  constitutes  the  gen- 
eral substratum  of  nervous  diseases  in  children.  This  may  suffice, 
without  anaemia,  to  determine  the  disease,  in  a  child  whose  fleshy 
and  rosy  appearance  leads  bystanders  to  consider  him  as  a  model 
of  health. 

The  prevention  of  chorea  includes  all  the  hygienic  rules  al- 
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ready  given  for  increasing  the  tone  of  the  nervous  system — as  cold 
bathing,  open-air  exercise,  residence  in  the  country,  regular  meals 
of  simple  food,  abundant  sleep,  and  avoidance  of  mental  and 
moral  excitement  and  prolonged  hours  of  study.  Among  these 
rules,  two  are  of  extreme  importance  in  warding  off  chorea  :  All 
sudden  impressions,  and  especially  fright,  must  carefully  be 
guarded  against.  To  a  violent  fright  may  often  be  attributed  the 
first  outbreak  of  an  attack  of  St.  Vitus'  dance.  Another  great 
danger  consists  in  the  enforcement  of  rigid  repose  during  school 
hours.  The  rules  of  the  public  schools  are  absolutely  barbarous  in 
this  respect :  a  fixedly  constrained  attitude  being  exacted  for 
hours,  under  threat  of  severe  penalties,  of  young  children  who  na- 
turally tend  to  as  much  friskiness  and  gambols  as  do  young  colts. 

The  influence  of  these  two  causes,  and  especially  the  marked 
effect  of  moral  excitement,  already  shows  that  chorea  is  not  ne- 
cessarily attended  by  any  organic  alteration  of  the  spinal  cord.  It 
is  supposed  to  depend  on  some  functional  alteration  in  the  masses 
of  ganglionic  cells  or  centres  situated  at  the  base  of  the  brain, 
from  which  motor  impulses  are  sent  to  motor  nerves  and  muscles. 
The  effect  on  the  intelligence,  and  also  on  the  cerebral  nerves  going 
to  the  face,  are  partly  explained  by  a  cerebral  origin  for  the  dis- 
they  cannot  be  when  the  spinal  cord  alone  is  supposed  to 
be  involved.  But  we  have  placed  chorea  among  the  functional  dis- 
eases of  the  cord,  because  the  disturbance  is  propagated  from  the 
brain  to  the  cord  before  reaching  the  nerves  and  muscles  of  the 
limbs. 

Treatment. — A  great  many  medicines  have  been  used  in  the 
treatment  of  chorea,  many  of  which  are  of  little  value.  The  best 
are  :  oxide  of  zinc,  ergot  and  ice  to  the  spine,  when  any  tender- 
ness can  be  detected  by  pressure  along  it ;  finally,  and  much  the 
best  of  all,  arsenic.  This  is  a  remedy  which  rarely  fails,  but  it 
must  be  given  in  constantly  increasing  doses,  and  for  a  period  of 
at  least  two  months.  This  is  the  period  of  average  duration  of  the 
attack  when  left  to  itself ;  and  the  child  is  rarely  quite  free  from 
a  tendency  to  twitching  before  that  time,  even  when,  under  the 
influence  of  the  arsenic,  the  more  severe  symptoms  have  been 
entirely  subdued.  The  systematic  employment  of  rhythmic  gym- 
nastic exercises  is  very  useful,  especially  toward  the  close  of  the 
attack,  to  hasten  convalescence,  or,  after  recovery,  to  guard 
against  a  return. 

Epidemic  Chorea. 

During  the  Middle  Ages  an  extremely  severe  form  of  chorea 
several  times  prevailed  as  an  epidemic,  under  the  name  of  the 
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"dancing  sickness."  Whole  troops  of  people — both  children  and 
adults — would  be  seized  by  this  simultaneously,  and  parade  the 
streets,  throwing  themselves  into  the  most  fantastic  contortions. 
Such  cases  are  occasionally  seen  at  the  present  day  in  an  isolated 
form,  that  is,  a  single  child  will  be  seized  with  a  fit  of  uncontrol- 
lable and  fantastic  movements,  dancing,  climbing,  jumping  in  an 
extraordinary  and  apparently  impossible  manner ;  but  as  the 
example  is  not  imitated,  the  disease  does  not  become  epidemic. 
Such  cases  are  called  chorea  major,  or  greater  chorea,  to  distin- 
guish them  from  the  ordinary  form,  known,  therefore,  as  chorea 
minor.  This,  however,  is  not  the  most  extreme  diminutive  which 
is  known.  There  is  a  form  of  choreic  movement  localized  in  a  sin- 
gle muscle  or  group  of  muscles,  sometimes  in  one  of  the  limbs, 
much  more  frequently  in  the  face,  giving  rise  to  rhythmic  spas- 
modic contractions.  Often  the  eyelids  are  affected,  opening  and 
shutting  involuntarily  at  regular  intervals,  or  merely  twitching  at 
irregular  intervals.  Sometimes  the  eyeball  is  rolled  up  or  the  eye- 
brows knit ;  sometimes  the  corner  of  the  mouth  is  twitched  to  one 
side,  or  all  the  cheek  drawn  to  one  side  in  an  ugly  spasm.  These 
movements  are  always  aggravated  during  speaking,  and  often 
only  occur  at  that  time.  Stammering  is  one  form  of  choreic  tic, 
the  spasmodic  movement  being  then  confined  to  the  muscles  of 
articulation,  distributed  to  the  lips  and  tongue.  This  form  of 
chorea  is  hardly  seen  in  early  childhood,  but  is  very  liable  to  come 
on  at  puberty.  It  is  much  more  difficult  to  cure  than  the  other 
— often,  indeed,  persists  throughout  life. 

Treatment. — Gymnastic  exercises  of  the  affected  muscles  are 
more  powerful  means  of  cure  than  any  medicines. 

The  name  of  hemiplegia  spastica  has  been  given  to  a  condition 
in  which  rigid  contractions  of  muscles  occur,  principally  in  the 
lower  limbs,  whenever  the  child  attempts  to  use  them.  This  dis- 
ease has  already  been  described  on  page  545.  I  have  there  pointed 
out  that  although  it  is  apparently  a  functional  disturbance  of  the 
muscles  supplied  by  spinal  nerves,  it,  in  reality,  depends  on  an 
organic  alteration  of  the  spinal  cord,  consequent  on  an  organic 
disease  of  the  brain,  generally  a  hemorrhage  which  has  taken 
place  before,  during,  or  shortly  after  birth. 

Hysteria.  ■ 

Hysteria,  which  is  frequently  considered  a  disease  peculiar  to 
the  female  sex.  is  still  more  widely  supposed  to  be  confined  to 
adult  life.  There  is  no  doubt,  however,  that  it  may  occasionall}^ 
manifest  itself  in  a  child.    Hysteria  in  childhood  may  be  mani- 
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fested  by  two  classes  of  symptoms.  On  the  one  hand,  children, 
and  especially  little  girls  destined  in  later  life  to  become  markedly 
hysteiucal,  often  exhibit  a  peculiar  flightiness  and  excitability  of 
temperament,  violent  and  unreasonable  temper,  ready  disposition 
to  cry  or  scream  on  the  least  provocation,  and  are  especially  liable 
to  the  forms  of  digestive  disturbances  which  torment  adult  hys- 
terics. Among  these,  flatulence  is  the  most  frequent  and  notice- 
able, and  its  persistent  recurrence  in  girls  of  nine  or  ten  years  of 
age — a  period  at  which  the  digestion  should  be  expected  to  be  the 
most  perfect — ought  always  to  excite  solicitude  as  a  warning  of 
future  hysteria.  Whimsical  appetite,  regurgitation  of  food  imme- 
diately after  swallowing  and  without  nausea,  sensations  of  sink- 
ing at  the  epigastrium,  craving  for  food,  of  which  only  a  few 
mouthfuls  cause  satiety  or  even  disgust :  these  and  other  indica- 
tions of  nervous  dyspepsia  are  to  be  dreaded,  not  only  for  their 
immediate  influence  on  the  nutrition,  but  as  indications  of  an 
imperfection  of  the  nervous  system  most  liable  to  predispose  to  the 
serious  disease  in  question.  Headache,  especially  when  seated  on 
one  side  or  in  one  temple,  is  another  symptom,  often,  of  hysterical 
significance.  So,  also,  is  a  liability  to  pain  in  the  left  side  under  the 
heart,  which  is  a  neuralgia,  or  else  seated  in  the  muscles  of  the 
part.  The  perversions  of  sensibility  in  hysteria  are  generally 
seated  on  the  left  side  of  the  l^ody. 

The  second  class  of  symptoms  embrace  such  as  are  identical 
with  various  distinctly  recognized  hysterical  manifestations  of 
later  life.  Children  rarely  have  hysterical  convulsions  ;  neverthe- 
less, as  the  period  of  adolescence  approaches,  these  may  be  ob- 
served. They  may  be  distinguished  from  epileptic  convulsions  by 
the  persistence  of  consciousness  ;  by  the  constant  agitation  of  the 
body,  instead  of  the  deadly  stillness  and  rigidity  of  epilepsy,  and 
by  the  screaming,  laughing,  and  crying,  which  either  accompany 
or  follow  the  fit. 

A  more  frequent  hysterical  symptom  is  that  of  excruciating 
pain  occurring  in  various  parts  of  the  body.  We  have  already 
mentioned  hysterical  headache.  Besides  this  may  be  pain  in  the 
back,  with  tenderness  on  pressure  ;  pains  in  the  limbs  simulating 
muscular  rheumatism,  or  even  following  an  attack  of  rheumatism, 
returning  after  the  fever  of  the  original  disease  has  entirely  sub- 
sided. Pains  in  the  hip  or  knee  are  of  especial  importance,  be- 
cause often  simulating  inflammations  of  the  joint.  To  establish 
the  distinction  sometimes  taxes  a,ll  the  skill  of  an  experienced 
physician ;  but  all  that  is  required  for  the  treatment  is  radically 
different  according  as  the  pain  is  of  inflammatory  or  of  hysterical 
origin.  ^ 
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Instead  of  becoming  painful,  certain  parts  of  the  skin  or  subja- 
cent muscles  may  lose  altogether  their  capacity  for  feeling. 

Not  unfrequently  one  or  more  muscles  become  rigidly  con- 
tracted, so  that  the  limb  is  fixed  in  an  unnatural  position,  and  un- 
able to  move  in  obedience  to  the  will.  The  rigidity  often  relaxes 
during  sleep,  and  always  under  the  influence  of  chloroform  ;  but 
otherwise  it  may  persist  for  weeks,  or  even  months,  so  that  one 
arm  is  bent  on  the  chest  or  one  leg  drawn  up  upon  the  belly. 

Finally,  instead  of  contraction  rendering  the  limb  useless,  it 
may  be  rendered  helpless  by  paralysis,  then  hanging  loose  and 
flaccid.  It  is  a  characteristic  peculiarity  of  the  paralysis,  as  well 
as  of  the  rigidity  due  to  hysteria,  that  it  generally  appears  and 
disappears  quite  suddenly  and  without  apparent  cause. 

From  the  foregoing  remarks  it  is  evident  that  we  do  not  con- 
sider hysteria  to  be  an  "  imaginary  disease,"'  or  that  the  symptoms 
are  ' '  simulated  ''  by  the  patient,  even  when,  as  is  often  the  case, 
they  may  be  cured  by  a  powerful  impression  made  upon  the 
mind  of  the  patient. 

Hysteria  depends  on  a  perversion  of  function,  or  of  nutrition, 
or  both,  of  the  elements  of  the  central  nervous  organs — especially, 
there  is  reason  to  suppose,  of  the  cells  and  net-work  of  finest 
fibres  in  the  gray  tissues.  (See  chapter  on  Anatomy. )  As  all  nerves 
begin  in  these  tissues,  and  as  impulses  to  move  muscle  s  originate 
in  them,  and  impressions  from  the  skin  and  other  distant  parts 
must  be  brought  to  them  before  they  are  converted  into  sensations, 
it  follows  that  disorder  in  the  functional  working  of  these  tissues 
may  cause  disordered  motor  impulses  to  be  sent  down  the  nerves, 
determining  the  hysterical  convulsions,  or  muscular  contractions, 
and  may  pervert  impressions  brought  up  by  nerves,  so  as  to  cause 
sensations  of  pain,  when  no  external  cause  for  pain  existed. 
Again,  the  incoherent  working  of  the  cells  in  the  masses  of  gray 
matter  on  the  surface  of  the  brain  is  the  cause  of  the  incoherence 
of  mental  action  and  moral  feeling  and  of  the  instability  so  char- 
acteristic of  the  hysterical  temperament  ;  and  either  this,  or  hin- 
drance to  the  proper  transmission  of  voluntary  impulses  along 
the  conducting  fibres  of  the  nervous  system,  is  the  cause  of  the 
imperfect  will-power,  which  is  equally  characteristic,  and  which 
often  amounts  to  a  real  paralysis  of  the  will. 

Treatment. — It  is  for  this  reason  that  moral  treatment  is  of 
such  importance  in  the  management  of  hysterical  patients,  and 
especially  children.  The  moral  instability  characteristic  of  the 
disease  is  intensified  by  the  instability  characteristic  of  their  age. 
The  child's  incoherent  and  capricious  will  requires  to  be  braced  up 
firmly  by  the  strong,  calm  ai]^  perfectly  even  control  of  those 
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who  are  in  charge  of  it.  Weakness  and  irresolution  in  them  is 
real  cruelty — all  the  more  so,  because  sheltered  by  the  pretext  of 
kindness  and  consideration.  If,  as  too  often  happens,  the  mother 
of  the  child  is  herself  hysterical,  and  thus  unfitted  to  exercise  the 
proper  authority,  her  guardianship  should  be  replaced  by  that  of 
a  stranger.  It  is  often  necessary  to  remove  a  child  from  home  be- 
fore an  hysterical  affection  can  be  cured.  The  most  distressing 
symptoms  which  had  hitherto  baffled  all  treatment,  often  yield 
like  magic  to  the  influence  of  new  scenes  and  associations. 

The  most  important  medical  treatment  consists  in  the  intelli- 
gent employment  of  electricity,  and  in  the  use  of  cold-water 
douches  to  the  spine.  The  shower-bath  may  sometimes  be  sub- 
stituted for  the  latter,  but,  whenever  practicable,  the  full  douche 
should  be  administered  as  the  most  potent  means  of  cure.  In  the 
use  of  electricity  it  is  important  to  select  the  Faradic  or  the  gal- 
vanic electricity,  according  to  the  special  indication.  It  is  often 
useful  to  pass  electrical  currents  down  the  spinal  cord,  either  as  a 
general  remedy  for  the  constitutional  condition,  or  for  the  especial 
treatment  of  certain  symptoms,  as  restlessness,  sleeplessness,  or 
pains  in  the  back.  For  this  purpose  the  galvanic  battery,  giving 
the  so-called  constant  current,"  must  be  employed,  as  well  as  in 
the  treatment  of  the  joint  pains,  and  some  other  hysterical  neural- 
gias. To  restore  sensibility  to  the  skin,  or  sometimes,  to  remove 
a  condition  of  excessive  sensibility,  and  in  the  treatment  of  hys- 
terical paralyses  and  contractions,  the  Faradic  current  may  often 
be  more  serviceable. 

Night-Terrors. 

It  is  a  well-known  fact  that  the  regular  alternation  of  day  and 
night  coincides  with  rhythmic  alterations  in  the  nervous  sensibili- 
ties of  all  animals  endowed  with  highly  organized  nervous  sys- 
tems. The  widely  generalized  habit  among  animals  of  falling 
asleep  as  soon  as  darkness  comes  on,  and  awaking  with  the 
return  of  day,  might  seem  at  first  to  contrast  absolutely  with  the 
ability  of  human  beings  to  sleep  in  the  day  and  wake  in  the  night 
whenever  convenience  demands.  But  in  this  respect,  young  chil- 
dren must  be  classed  with  the  lower  animals,  rather  than  with 
adults  of  their  own  species,  and  in  both  young  and  old  of  the 
human  race  we  find  modifications  of  nerve  states,  which,  if  less 
absolute  than  the  complete  suspension  of  consciousness  in  sleep, 
are  not  less  curious  and  interesting. 

In  the  most  general  terms  it  may  be  said,  that  in  the  morning, 
motor  force  is  at  the  greatest,  while  sensibility  is  then  least ; 
Vol.  I.— 37 
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and  conversely,  in  the  evening,  when  the  power  of  moving  and  of 
muscular  effort  is  least,  the  acuteness  of  feeling  is  the  most  intense. 
Associated  with  this  increase  of  physical  feeling  is,  necessarily,  an 
increase  of  moral  sensibility.  Impressions,  appreciated  more  keenly 
by  the  senses,  more  easily  awaken  emotions,  and  at  the  same  time 
the  power  of  resistance  to  impressions  is  diminished  :  first  by  the 
diminution  of  muscular  force,  and  thus  loss  of  power  to  escape 
when  escape  is  suggested  by  terror  ;  and  then  by  diminution  in 
the  power  of  reasoning,  which  accompanies  this  enforced  passivity. 

This  heightened  impressionability  in  adults  is  more  often  a 
source  of  pleasure  than  of  pain,  increasing  the  susceptibility  to 
social  intercourse,  to  music,  to  poetry,  etc.  But  in  children  it  is 
much  more  often  a  source  of  pain  than  pleasure,  for  the  reason 
that  it  can  only  be  experienced  when  some  unnatural  conditions 
have  induced  a  state  of  sleeplessness  at  hours  when,  for  children, 
sleep  is  the  only  normal  condition.  In  them  wakefulness  beyond 
the  accustomed  hour  for  going  to  bed  already  indicates  an  irritable 
condition  of  the  brain.  A  slight  excess  of  irritability  will  cause 
the  state  of  simple  wakefulness  to  be  complicated  by  attacks  of 
screaming,  or  by  delirium,  or  even  by  hallucinations,  nearly  al- 
ways of  a  terrifying  nature. 

There  is  a  considerable  resemblance  between  these  temporary 
hallucinations  and  those  of  delirium  tremens.  In  both  we  observe 
a  curious  tendency  to  see  small  animals  running  about  the  room, 
on  the  walls  or  ceiling,  dropping  on  the  floor,  running  over  the  little 
patient's  own  body.  The  child  then  generally  screams  out  loudly, 
and  clings  to  its  mother  for  protection.  The  appearance  of  these 
animals  is,  however,  not  always  terrifying.  The  writer  recalls  one 
case  of  a  little  girl  of  extremely  nervous  temperament,  where  an 
attack  of  well-marked  hallucinations  attended  convalescence  from 
an  acute  gastric  catarrh.  During  this  illness  a  tolerably  strict 
diet  had  been  maintained,  and  the  return  to  the  usual  regimen  was 
gradual.  On  the  evening  of  the  second  day  after  the  amount  of 
food  habitual  to  health  had  been  taken,  the  child  became  very 
much  excited,  though  pleasurably  so.  She  could  not  go  to  sleep, 
but  chattered  incessantly  about  birds  of  beautiful  plumage  that 
she  saw  flying  around  the  room.  This  hallucination  lasted  during 
three  or  four  hours  and  it  returned  on  two  successive  evenings, 
though  with  diminished  intensity  and  duration.  It  is  almost  su- 
perfluous to  mention  that,  at  this  time,  the  child  was  entirely  free 
from  fever. 

In  such  a  case  as  this,  the  excitement  was  due  to  the  stimulus 
of  food,  experienced  by  a  brain  naturally  excitable,  and  at  the 
moment  enfeebled  by  abstinence.     It  is  a  general  law,  whose 
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appreciation  is  of  the  utmost  importance,  that  whatever  loeakens 
any  part  of  the  nervous  system,  increases  its  excitahilitij.  This  is 
because  its  power  of  resistance  is  weakened,  and  this  is  especially 
the  case  after  privation  of  nourishing  food,  and  therefore  all  im- 
pressions produce  more  effect ;  as  a  rock,  when  poised  on  a  narrow 
support,  may  be  thrown  down  by  a  touch,  when  the  most  powerful 
efforts  could  scarcely  displace  it  from  a  stable  equilibrium. 

The  first  and  most  frequent  cause  of  night-terrors  in  children 
is  thus  a  condition  which  often  causes  great  nervous  irritability  in 
the  day-time,  namely,  an  anaemic  or  badly  nourished  condition  of 
the  brain.  The  writer  was  recently  consulted  in  regard  to  a  little 
boy  three  and  a  half  years  of  age,  on  account  of  the  uncontrollable 
fits  of  screaming  to  which  he  was  subject,  and  which  occurred  on 
the  slightest  provocation,  or  without  any  assignable  cause.  In 
this  case,  the  screaming  fits  were  much  more  common  during  the 
day-time  than  at  night.  The  child  was  quite  pale,  but  was  con- 
sidered healthy.  It  was  observed  that  he  passed  a  great  deal  of 
very  clear  vii-ine.  Inquiry  elicited  the  fact  that  he  had  never  been 
allowed  to  eat  meat.  The  adoption  of  a  mixed  diet,  including 
meat,  together  with  the  administration  of  iron,  was  followed  in 
a  fortnight  by  complete  cessation  of  the  attacks  of  screaming. 

With  nocturnal  screaming,  the  condition  of  anaemia,  which  is 
often  the  remote  cause  of  the  attack,  is  usually  complicated  by  a 
second  and  immediate  cause.  This  is  apt  to  be  some  temporary 
source  of  irritation,  which,  as  already  explained,  acts  so  much  the 
more  potently  as  the  nutrition  of  the  brain  is  more  imperfect. 
Indigestion  is  the  most  common  source  of  such  irritations.  This 
may  be  caused  either  by  articles  of  food  absolutely  unfit  for  any 
child  at  the  age  of  the  one  in  question,  or  relatively  unfit  for  this 
particular  child,  on  account  of  some  enfeeblement  of  its  digestion ; 
or,  finally,  by  food  eaten  too  late  at  night.  In  any  of  these  cases, 
the  food  may  lie  undigested  in  the  stomach,  irritating  its  lining 
membrane  in  such  a  way  that  impressions  are  sent  from  its  nerves 
to  the  nerves  controlling  the  blood-vessels  of  the  brain.  The  lat- 
ter nerves  become  temporarily  paralyzed  ;  as  a  consequence,  the 
blood-vessels  dilate,  and  too  much  blood  flows  through  the  brain. 
The  nerve-tissues,  in  the  case  of  habitual  anaemia,  having  been  ac- 
customed to  too  little  blood,  are  unable  to  bear  this  sudden  change  : 
first,  sleep  is  broken  ;  then  terrifying  ideas  arise,  and  these  originate 
hallucinations  which  the  weak  judgment  and  limited  experience  of 
a  little  child  are  unable  to  dispel.  In  the  mildest  form  the  terror  is  lim- 
ited to  the  periods  of  falling  asleep  or  of  waking  up  ;  it  then  consti- 
tutes the  so-called  nightmare.  But  if  the  child  be  more  suscepti- 
ble, or  the  influence  of  the  irritation  be  more  prolonged  or  profound, 
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the  terror  is  continued  into  moments  'ot  complete  wakefulness. 
Even  then,  however,  it  is  apt  to  be  more  intense  on  the  borders  of 
sleep  ;  for,  when  apparently  dispelled,  it  is  constantly  liable  to  re- 
cur as  the  little  suif  erer  begins  to  doze  into  f  orgetf  ulness. 

In  the  treatment  of  these  night-terrors,  it  is  of  course  first  ne- 
cessary to  remove,  as  far  as  may  be,  the  predisposing  causes.  The 
congenital  or  hereditary  predisposition  to  nervousness  must  be  com- 
bated by  the  means  indicated  elsewhere  (see  page  576) ;  anaemia 
must  be  ascertained  and  corrected,  and  diet  carefully  regulated  in 
respect  to  quality,  quantity,  and  to  the  time  of  meals.  It  is  a  gen- 
erally understood  rule  of  hygiene  that  children  should  not  eat  late 
in  the  day,  nor  shortly  before  bed-time,  and  that  their  heaviest  meal 
should  be  at  noon,  and  not  in  the  evening.  It  is,  however,  a  bad 
plan  to  send  a  child  hungry  to  bed  ;  worst  of  all,  to  deprive  him  of 
supper  as  a  punishment.  An  empty  stomach  and  a  brain  craving 
for  food  will  cause  wakefulness  and  mental  depression  even  more 
surely  than  will  a  full  stomach  and  a  brain  temporarily  congested 
by  the  irritation  of  a  full  stomach.  Indeed,  if  it  should  be  ob- 
served that  the  attack  of  terror  habitually  came  on  toward  three 
or  four  o'clock  in  the  morning,  we  should  be  led  to  infer  that  in- 
anition was  the  cause  rather  than  indigestion,  as  the  latter  pro- 
duces its  effects,  preferably,  before  midnight.  The  remedy  is  then 
to  give  the  child  a  light  meal — bread  and  milk,  or  even  a  rusk, 
at  eleven  or  twelve  in  the  evening,  waking  him  up  for  the  purpose. 

Exercise  in  the  open  air,  pushed  to  the  point  of  inducing  healthy 
fatigue,  is  a  powerful  means  of  securing  quiet  sleep.  So,  also,  a 
prolonged  warm  bath  at  night,  especially  when  its  sedative  influ- 
ence is  followed  by  the  tonic  of  a  cold  bath  in  the  morning. 

As  directly  remedial  measures,  a  hot  bath,  with  or  without 
mustard,  and  given  while  a  cold  wet  cloth  envelops  the  child's 
head,  is  one  of  the  best.  When  there  is  reason  to  suspect  a  full 
stomach  of  undigested  food,  an  emetic  *  may  be  given  with  advan- 
tage. If  the  child  has  been  constipated  for  a  day  or  two,  an  enema 
of  half  a  pint  or  a  pint  of  soapsuds  will  often  prove  more  tranquil- 
lizing than  an  opiate.  As  a  direct  sedative  to  the  nervous  tissue  of 
the  brain,  bromide  of  potassium  is  the  best.  But  it  should  only  be 
used,  if  it  prove  necessary,  after  the  measures  above  enumerated 
have  been  taken.  It  is  well  to  give  the  bromide  associated  with 
lactucarium  or  extract  of  lettuce,  and  with  orange-flower  water  f — 

*  [A  half-teaspoonful  of  tincture  of  ipecac,  or  a  couple  of  teaspoonfuls  of  the  syrup, 
with  one-third  of  a  glass  of  water  to  a  child  a  year  old ;  or  a  teaspoonful  of  powdered 
alum  or  mustard-flour  in  half  a  glass  of  water.] 

f  [Eight  grains  of  bromide  of  potassium,  or  bromide  of  ammonium,  in  two  tablespoon- 
fuls  or  more  of  cold  water,  or  orange-flower  water.] 
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anodynes  of  little  value  for  the  majority  of  adults,  but  of  efficacy 
for  the  extremely  sensitive  organizations  of  young  children,  and 
also  for  such  persons — chiefly  women — as  may  resemble  them. 

Children  subject  to  wakefulness,  nightmare,  or  any  form  of 
nocturnal  terror  or  excitement,  should  never  be  sent  to  sleep  alone, 
nor  in  a  dark  room.  The  mother  or  some  other  congenial  person 
should  sit  by  the  little  one  till  it  falls  asleep,  and  a  mild  light 
be  left  burning  until  morning.  The  possible  waste  of  gas  is  noth- 
ing compared  with  the  real  waste  of  nerve-power  entailed  upon  a 
delicate  child  who  wakes  up  in  the  dark  alone.  Finally,  it  is  bet- 
ter that  such  a  child,  even  when  older,  should  always  sleep  in  the 
same  room  with  an  adult  and  sympathetic  person,  to  whom,  with- 
out shame,  he  may  creep  to  be  soothed  if  he  wakes  in  a  fright. 
Such  a  provision  is  not  to  be  neglected  even  for  children  of  ten 
or  twelve  years,  who  are  not  unfrequently  subject  to  attacks  of 
night-terrors,  but  are,  of  course,  much  less  noisily  demonstrative 
about  them  than  are  infants  in  arms. 

Night-walking — Somnambulism. 

This  is  a  nervous  disorder  of  sleep,  usually  observed  in  persons 
who  have  shown  symptoms  of  hysteria,  and  on  this  account  is  to  be 
considered  as  a  hysterical  affection.  It  belongs  to  a  large  class  of 
hysterical  disorders,  which  includes  catalepsy,  ecstasy,  susceptibil- 
ity to  magnetism,  to  hypnotism,  etc.  As  with  other  manifestations 
of  hysteria,  it  is  much  more  common  in  the  second  half  of  childhood 
than  in  the  first  or  period  of  infancy.  It  is  much  less  frequent  in 
children  than  in  young  women  ;  but  as  sex  does  not  exclude  from  a 
capacity  for  somnambulism,  neither,  within  certain  limits,  does 
age.  On  the  one  hand  men,  on  the  other  children,  endowed  with 
a  certain  kind  of  nervous  temperament,  are  liable  to  become 
sleep-walkers. 

The  peculiarity  of  somnambulism,  which  has  been  the  subject  of 
at  least  as  much  unreasoning  superstition  as  of  reasoning  inquiry, 
consists  in  the  ability  to  perform  complicated  actions  that  are  rela- 
ted to  the  circumstances  of  a  dream,  and  in  no  relation  with  the 
real  surroundings  of  the  body  of  the  sleeper.  Thus,  the  senses 
either  convey  no  impressions  from  the  objects  causing  them, 
or  else  impressions  in  accordance  with  the  fixed  circle  of  ideas 
which  preoccupy  the  patient.  The  eyes  may  be  shut,  or  widely 
open  and  staring.  In  the  former  case  the  patient  is  nevertheless 
quite  able  to  find  his  way  along  perilous  paths  where  he  could  not 
walk  in  the  day-time,  as  the  edges  of  roofs,  the  borders  of  pre- 
cipices, narrow  planks,  across  chasms,  etc.,  and  to  perform  very 
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complicated  actions  with  great  precision.  In  the  latter  case, 
there  is  the  additional  peculiarity  that  the  patient  seems  to  see 
some  things  correctly,  while  others  make  no  impression  upon  him, 
or  are  grotesquely  misunderstood.  Thus,  a  somnambulist  engaged 
in  writing  a  letter,  will  procure  real  pen,  ink,  and  paper,  and  will 
be  unable  to  write  if  the  paper  be  covered  by  another  person,  but 
may  often  continue  to  write  when  the  light  is  almost  extinguished. 
In  such  cases  it  would  seem  as  if  there  were  an  exaltation  of  the 
power  of  sight  to  the  extent  of  being  able  to  discern  objects  with 
a  light  quite  insufficient  under  ordinary  circumstances,  but  not 
sufficient  to  look  through  opaque  substances.  In  some  cases  of 
somnambulism,  especially  when  the  somnambulic  conditioil  has 
been  brought  on  by  magnetism  or  other  artificial  means,  this  latter 
power  is,  however,  possessed,  and  the  patient,  blindfolded,  de- 
scribes concealed  objects  with  the  utmost  accuracy.  The  descrip- 
tion is  obtained  from  a  mental  picture,  and  not  from  impressions 
made  on  the  retina ;  since,  when  an  opaque  object  is  interposed 
between  the  object  described  and  the  eye,  such  impressions  cannot 
be  made  on  the  retina.  It  is  probable,  therefore,  that  when  a  som- 
nambulist writes  or  sews,  etc.,  by  an  extremely  dim  light,  that 
he  is  guided  exclusively  by  the  mental  picture,  and  that  he  could 
act  just  as  well  in  total  darkness,  for  he  does  not  see  the  person 
who  interferes  with  his  movements,  nor  does  he  recognize  him  as 
different  from  any  inanimate  object  against  which  he  may  stumble. 

In  other  words,  the  parts  of  the  brain  which  usually  receive 
impressions  from  the  senses  and  become  conscious  of  them,  are  so 
completely  preoccupied  by  the  circumstances  of  the  dream,  that 
all  impressions  fail  to  stimulate  them  to  their  accustomed  activity, 
except  such  as  are  in  accord  with  these  circumstances.  The  mind 
seems  to  be  held  in  a  sort  of  rigid  attitude,  which  may  be  entirely 
compared  with  rigidity  of  a  limb  in  a  cataleptic  trance.  During 
this  latter  state,  any  limb  of  a  patient  may  be  placed  in  any  direc- 
tion, however  awkward  and  uncomfortable,  and  it  will  remain 
there,  stiff  as  a  piece  of  wax  moulded  to  the  shape.  Similarly  in 
somnambulism,  a  circle  of  ideas,  feelings,  and  volitions  is  bent 
forcibly  in  one  direction  :  neither  floating  idly,  as  in  an  ordinary 
dream ;  nor  susceptible  of  modification  from  either  former  ideas 
or  external  impressions,  as  in  wakefulness.  The  mind  is  catalep- 
tic, and  the  closeness  of  the  analogy  between  the  two  states  is 
confirmed  by  their  frequent  occurrence  in  the  same  person,  grafted 
on  a  common  basis  of  hysteria. 

The  intensity  of  the  preoccupation  of  the  brain,  or  of  some  part 
of  it  by  the  dream,  is  not  only  indicated  by  this  unsuscepti- 
bility  to  ideas  or  objects  outside  of  the  dream,  but  by  the  energy 
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with  which  the  projects  of  the  dream  are  put  into  execution.  The 
somnambulist  will  take  long  walks,  perform  difficult  feats  of 
climbing,  attempt  to  kill  persons  by  whom  he  imagines  himself 
injured,  attempt  to  commit  suicide.  These  various  efforts  are  not 
suggested  by  any  habitual  train  of  ideas.  The  dream  inspiring 
them  may  be  as  accidental  in  its  origin  as  any  dream  ;  or  it  may 
be  regularly  recurrent  for  a  succession  of  nights.  But  in  the  lat- 
ter case,  as  in  the  former,  all  recollection  of  it  is  generally  lost  as 
soon  as  the  patient  awakes.  This  is  not  universally  the  case, 
however.  In  some  celebrated  examples  of  attempted  homicide 
during  somnambulism,  the  dream  prompting  the  deed  has  been  re- 
membered and  related  the  following  morning.  In  other  cases, 
however,  and  where  the  dream  is  continued  from  night  to  night, 
the  patient  gradually  seems  to  acquire  a  double  consciousness,  and 
to  lead  two  lives,  each  of  which  is  quite  different  from  the  other, 
and  quite  oblivious  of  it. 

The  sleep-walking  of  children  rarely  presents  the  extraordinary 
phenomena  which  have  been  commemorated  in  the  somnambu- 
lism of  adults.  The  circle  of  ideas  is  so  much  narrower  that  the 
dreaming  impulses  are  much  simpler  and  nearer  to  every-day  ex- 
perience; only  in  the  case  of  very  imaginative  children,  whose 
brains  have  been  excited  by  highly  imaginative  story-books,  would 
there  be  reason  to  anticipate  visions  of  extraordinary  significance. 
But  very  commonplace  dreams  may  lead  to  very  serious  results  ; 
as  when  a  somnambulic  child,  intending  to  make  his  way  to  the  < 
store-room  for  cake,  climbs  out  of  a  window. 

When  adventures  of  this  kind  are  completely  successful,  how- 
ever, it  is  important  to  be  on  guard  against  voluntary  deception, 
which,  even  by  children,  may  sometimes  be  very  skilfully  carried 
out.  The  complicated  and  concerted  actions  performed  by  the 
somnambulist  do  but  extend  the  partial  activity  that  is  often 
manifested  in  disturbed  sleep  :  the  restlessness,  tossing,  turning, 
muttering,  groaning,  screaming,  talking  more  or  less  consecu- 
tively. In  all  cases  of  such  disturbance,  the  molecular  move- 
ments on  the  surface  of  the  hemispheres  which  coincide  with  the 
thoughts  of  the  dream,  excite  molecular  movements  in  those  ner- 
vous ganglia  at  the  base  of  the  brain,  in  which  originate  the  mo- 
tor nerve-fibres  destined  for  the  muscles.  In  other  words,  the 
ideas  in  the  dreams  excite  voluntary  muscular  movements  in  the 
same  way  that  waking  ideas  would  do.  But,  in  a  healthy  state, 
the  excitation  of  a  dream,  is  too  feeble  for  this  purpose.  The 
somnambulic  state  differs:  first,  in  that  the  dream,  whose  physical 
side  is  probably  limited  to  a  certain  portion  of  the  brain,  domi- 
nates this  so  completely  that  it  is  withdrawn  from  the  influence  of 
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impressions  registered  elsewhere  ;  and  second,  in  that  the  resistance 
to  the  diffusion  of  the  excitation  from  the  ideational  to  the  motor 
part  of  the  nervous  system  is  unnaturally  diminished.  We  have 
seen  that  such  morbid  concentration  of  sensibility  on  the  one 
hand,  and  morbid  diminution  of  resistance  to  impressions  on  the 
other,  is  characteristic  of  hysteria. 

Somnambulism  in  children,  therefore,  is  chiefly  of  importance 
as  indicating  a  species  of  nervous  temperament,  which,  later  in 
life,  will  be  very  liable  to  become  hysterical.  This  is  far  from  being 
constantly  the  case,  however.  A  fair  proportion  of  childish  som- 
nambulism is  observed  among  boys,  while,  as  is  well  known, 
hysteria  is  very  exceptional  in  men. 

It  is  important  for  parents  to  be  convinced  that  an  attack  of 
somnambulism  does  not  threaten  organic  brain  disease,  which 
may,  on  the  contrary,  be  indicated  by  symptoms  much  less  ap- 
parently alarming.  It  is  quite  possible  for  an  attack  extending 
over  several  successive  nights,  or  even  weeks,  to  subside  com- 
pletely without  recurrence.  Sometimes,  on  the  contrary,  the  habit 
may  persist  for  years,  yet  the  occasions  of  its  exhibition  may  be 
rare. 

When  a  child  is  discovered  walking  about  in  his  sleep,  it  is  very 
important  not  to  awaken  him  suddenly.  A  suddenly  awakened 
somnambulist  is  always  frightened,  and  the  shock,  which  to  an 
adult  might  bring  an  attack  of  hysterical  convulsions  or  of  cata- 
lepsy, might  induce  in  a  child  a  prolonged  illness  of  chorea  (St. 
Vitus's  dance) — so  closely  allied  are  all  the  nervous  diseases,  de- 
pendent, as  they  all  are,  on  the  instability  of  the  ultimate  molecu- 
lar movements  of  the  central  nervous  system. 

'The  somnambulist,  therefore,  if  discovered,  should  be  gently 
led  back  to  bed,  and  not  informed  until  the  next  morning  of  his 
escapade.  In  any  case,  it  will  become  the  duty  of  the  guardians 
of  the  child  to  watch  him  at  night.  A  light  sleeper  should  share 
his  bed,  ready  to  awaken  at  his  movements  ;  and  for  greater 
security  the  windows  and  doors  should  be  locked,  and  the  key  re- 
moved and  secreted. 

All  the  remarks  already  made,  in  speaking  of  night-terrors, 
about  the  removal  of  a  predisposing  cause — careful  regulation  of 
the  digestion,  and  adoption  of  a  mental  discipline  at  once  soothing 
and  strengthening — applies  here,  and  need  not  be  repeated. 
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ACCIDENTS  AND  EMERGENCIES. 


An  accident  {ad,  to,  and  cado,  to  fall)  is  an  event  that  takes 
place  suddenly  without  one's  foresight.  An  emergency  (e  or  ex, 
from,  and  inergo,  to  plunge)  means,  in  this  connection,  an  event 
or  combination  of  circumstances  calling  for  immediate  action 
or  remedy.  All  sudden  exigencies  require  presence  of  mind  and 
decision  of  character. 

Nothing  complicates  an  emergency  like  "old  ladies  of  both 
sexes"  who  scream,  get  in  every  one's  way,  refuse  to  answer 
necessary  questions,  and  tvind  up  with  an  after-piece  of  hysteri- 
cal ground  and  lofty  tumbling.  In  all  sudden  catastrophes,  the 
person  having  the  most  coolness  and  self-control  should  take  com- 
mand, and  all  bystanders  should  yield  implicit  obedience.  All 
obstructionists  should  either  keep  quiet  or  be  turned  out. 

In  emergencies  it  is  doubly  true  that  "he  that  ruleth  his  own 
spirit  is  greater  than  he  that  taketli  a  city.''  Every  one  should 
impress  on  his  own  mind  the  fact  that  there  is  something  for  him 
to  do,  which,  suppressing  all  emotion  for  the  time  being,  he  is  to  do 
calmly  and  persistently,  that  he  may  palliate  human  suffering  until 
the  doctor  comes  ;  and  that  he  may  even  be  instrumental  in  saving 
human  life — than  which  no  consciousness  can  give  greater  pleasure. 

With  these  brief  introductory  thoughts,  let  us  consider  the  most 
common  immediate  effect  of  severe  injuries,  viz.  : 

Shock. 

The  immediate  general  effect,  or  shock,  after  injury  manifests 
itself  by  a  disturbance  of  the  circulation  of  the  blood,  of  the 
breathing,  and  of  the  nervous  system.  The  harmony  of  action  of 
the  heart,  the  lungs,  and  the  nervous  system  is  deranged. 

Symptoms. — After  a  severe  injury,  the  sufferer  becomes  cold, 
faint,  and  trembling  ;  the  pulse  at  the  wrist  is  small  and  fluttering 
(may  be  wanting)  ;  the  mind  is  depressed  and  disquieted,  as  shown 
by  the  expression  of  the  face  and  confusion  of  thought  and 
speech  ;  the  skin  may  be  covered  by  a  cold  sweat,  and  sickness  at 
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the  stomach,  with  vomiting  and  involuntary  discharges  from  the 
bowels,  may  or  may  not  occur.  Shock  is  either  mental  or  corpo- 
real. Mental  shock  is  due  to  the  powerful  impression  made  on  the 
mind  at  the  time  of  the  injury.  Timid,  nervous  persons  may  thus, 
after  a  trivial  wound,  present  all  the  symptoms  of  severe  shock 
due  simply  to  the  impression  made  on  the  mind.  At  the  battle  of 
the  Fair  Oaks,  I  saw  a  major  in  a  Pennsylvania  regiment  struck 
by  a  bullet  in  the  left  breast.  He  fell  from  his  horse  with  all  the 
signs  of  a  fatal  wound,  but  an  examination  showed  that  the  bullet 
had  lodged  in  a  memorandum-book  in  the  breast-pocket,  and  that 
there  was  no  wound  of  the  officer's  person.  A  drink  of  whiskey 
gave  him  "pot-house  courage,"  and  he  speedily  rallied  from  his 
mental  shock.  Nevertheless,  mental  shock  may  prove  fatal ;  the  ac- 
tual fright  may  first  depress  the  heart's  action  and  eventually  arrest 
it,  the  sufferer  going  into  a  swoon  or  faint  from  which  he  never  ral- 
lies. It  is  seldom,  however,  that  this  result  ensues,  save  in  persons 
of  a  marked  nervous  habit.  Corporeal  shock  represents  the  physi- 
cal impression  made  by  the  injury,  independent  of  moral  influences. 

A  person  during  sleep,  or  under  the  influence  of  ether,  may 
suffer  severe  injury,  and,  the  mind  being  oblivious,  there  may  still 
be  shock  ;  but  it  will  be  corporeal,  representing  the  physical  injury. 
The  leg  of  a  frog  may  be  crushed  by  a  hammer,  and  the  heart's 
action  will  be  immediately  depressed,  although  no  mental  impres- 
sion has  been  made.  Severe  corporeal  shock  may  be  due  to  an 
extensive  injury  of  a  part  not  essential  to  life,  or  to  a  slight  injury 
of  a  part  necessary  to  the  maintenance  of  life.  If  severe  shock 
manifests  itself  without  any  apparent  injury,  it  is  fair  to  conclude 
that  there  is  some  internal  injury  that  causes  it.  All  shock  tends 
to  death  through  depression  of  the  heart's  action  ;  generally,  how- 
ever, the  patient  rallies,  reaction  comes  on,  and  the  disturbed 
balance  is  gradually  restored.  The  reaction  may  be  excessive  ; 
especially  if  stimulants  have  been  used  injudiciously,  and  the 
injured  person  may  suffer  from  wound-fever  for  some  days,  which 
will  then  subside  unless  the  primary  injury  was  very  grave. 
There  are  certain  secondary  or  remote  effects  of  shock  that  need 
not  be  dwelt  on  in  a  work  of  this  character. 

If  the  patient  does  not  rally,  he  is  liable  to  fall  into  a  condition 
known  as  collapse.  In  this  condition  the  face  is  pallid,  the  pupils 
of  the  eyes  are  dilated,  the  skin  is  cold  and  clammy,  the  breathing 
is  feeble  and  gasping,  the  pulse  is  feeble  or  absent,  and  there  is 
absolute  muscular  relaxation,  together  with  a  perturbed  condition 
of  the  brain.  The  above-mentioned  collapse  is  usually  the  pre- 
cursor of  death. 

Treatment.— When  the  shock  is  mental,  a  moral  remedy  is 


ACCIDENTS  AND  EMERGENCIES. 


589 


generally  indicated.  A  few  reassuring  words,  spoken  in  a  kindly 
but  confident  manner,  will  usually  be  sufficient.  A  little  wine  or 
spirit,  and  water  of  ammonia  applied  to  the  nostrils,  will  usually 
be  all  the  remedies  required.  If,  however,  the  patient  continues 
pallid,  with  a  feeble  pulse,  he  should  remain  in  a  horizontal  posi- 
tion until  these  symptoms  pass  away.  If  the  shock  is  corporeal 
and  severe,  the  case  will  require  more  attention  ;  the  patient 
should  be  kept  recumbent,  and  the  injured  part  should  be  laid  in 
an  easy  position  on  a  pillow  or  otherwise.  Warm  blankets  should 
be  wrapt  around  him  and  bottles  of  hot  water  be  placed  at  the  feet, 
and,  if  necessary,  about  the  body.  Friction  of  the  hands,  feet,  and 
general  surface  is  advisable.  Wine  or  whiskey  or  brandy,  suitably 
diluted,  may  be  administered  every  few  minutes  until  the  pulse 
begins  to  beat  firmer  and  the  surface  grows  warmer.  Strong 
green  tea,  administered  hot,  is  an  excellent  stimulant.  If  the 
patient  vomits  or  is  too  far  insensible  to  swallow,  ammonia  may  be 
applied  to  the  nostrils,  and  two  to  four  tablespoonfuls  of  whiskey, 
diluted  with  an  equal  quantity  of  milk,  may  be  injected  into  the 
bowel.  It  may  be  necessary  to  press  the  lower  end  of  the  bowel 
with  a  napkin  for  a  few  minutes,  to  insure  its  retention.  If  there 
is  much  pain  or  extreme  depression,  stimulating  doses  of  laudanum 
may  be  given  (five  drops  every  fifteen  minutes  until  five  or  six 
doses  have  been  given).  Let  it  be  understood  that  stimulants  are 
not  to  be  used  indefinitely.  As  soon  as  the  pulse  and  tempera- 
ture begin  to  improve,  i.  e.,  as  soon  as  reaction  begins,  nature  will 
usually  accomplish  the  rest,  without  any  or  at  least  with  only 
moderate  stimulation.  Excessive  reaction  leads  to  fever,  and 
therefore  an  intelligent  physician  should  determine  the  subsequent 
steps  in  the  treatment. 

Fainting. 

Fainting,  swooning,  or  syncope,  as  it  is  technically  called,  is 
due  to  sudden  and  overwhelming  depression  of  the  heart's  action. 
In  fact,  at  the  instant  of  fainting,  the  heart  actually  ceases  to  con- 
tract, and  thus,  the  blood  failing  to  be  sent  to  the  brain,  conscious- 
ness is  lost,  and  the  nerves  of  respiration  which  come  off  just 
below  the  brain,  not  getting  their  usual  stimulus  (the  blood),  breath- 
ing becomes  disturbed,  or  is  suspended.  This  condition  of  things 
lasts  but  a  few  seconds,  otherwise  death  would  ensue.  Fainting 
may  occur  because  the  natural  stimulus  of  the  heart — pure  blood — 
fails  to  reach  it ;  as  when  a  large  vessel  is  wounded  and  the 
injured  person  bleeds  to  death.  Anything  that  arrests  the  con- 
traction of  the  heart  will  induce  fainting.    Certain  poisons  spend 
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their  force  in  this  way  on  the  heart.  Excess  of  emotion,  as  of 
grief,  terror,  or  even  excessive  joy  ;  lightning  strokes,  concussion 
and  blows  on  the  pit  of  the  stomach,  are  all  liable  to  cause  fainting, 
and  from  this  condition  the  sufferer  may  never  rally.  Persons 
suffering  from  starvation  or  long-continued  wasting  diseases,  are 
very  liable  to  faint.  The  sight  of  blood,  or  the  association  of 
painful  ideas,  may  also  cause  fainting. 

Symptoms.— When  a  person  faints,  the  face  suddenly  becomes 
blanched,  the  pupils  dilate,  the  breathing  assumes  a  gasping 
character,  the  pulse  is  feeble,  or  temporarily  arrested,  vertigo  and 
loss  of  consciousness  ensue,  and  unless  supported  the  sufferer 
falls,  the  whole  body  being  limp  and  relaxed.  There  is  but  a  line 
between  this  condition  and  death,  and  yet  persons  in  reasonable 
health  almost  always  recover  from  a  swoon. 

Treatment, — When  a  person  faints  he  should  be  immediately 
laid  on  his  back,  with  the  head  a  little  lower  than  the  heart,  by 
which  the  flow  of  blood  towards  the  brain  and  its  necessary  stimu- 
lation, will  be  favored.  The  dress  about  the  neck,  chest,  and 
waist  should  be  completely  loosened.  Dashing  cold  water  from 
the  hand  suddenly  into  the  face  will  usually  excite  a  gasp,  and 
may  be  repeated  if  necessary.  Applying  ammonia  to  the  nostrils 
(not  too  strong),  pushing  the  forefinger  backward  into  the  throat 
and  gently  stimulating  the  opening  into  the  wind-pipe,  or  smartly 
slapping  the  left  side  of  the  chest  over  the  heart,  may  all  be  tried 
if  necessary.  The  patient  should  have  an  abundance  of  fresh  air, 
and  if  the  faint  is  persistent,  four  tablespoonfuls  of  whiskey  or 
brandy  mixed  with  a  like  amount  of  warm  water,  or  milk,  may 
be  thrown  into  the  bowel  with  a  syringe. 

The  patient  should  be  kept  flat  on  the  back  until  the  pulse  and 
color  are  restored,  and  a  moderate  stimulant  will  aid  in  the  res- 
toration. 

If  the  stomach  and  bowels  are  believed  to  be  overloaded,  a  dose 
of  castor  oil  (one  to  two  tablespoonfuls)  or  Epsom  salts  (one  table- 
spoonful),  will  relieve  the  patient  and  be  likely  to  prevent  a  recur- 
rence of  the  fainting. 

Finally,  let  it  be  remembered  that  to  hold  a  fainting  person  bolt 
upright  is  fraught  with  danger. 

Bleeding. 

Bleeding,  or  hemorrhage,  as  it  is  called  by  surgeons,  consists  in 
the  escape  of  blood  from  the  blood-vessels  that  have  been  wounded. 
A  little  blood  makes  a  great  show  and  excites  much  alarm  that 
is  usually  quite  unnecessary.     A  reasonable  amount  of  coolness 
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will  enable  any  person  to  determine  the  character  of  the  bleeding, 
and  how  to  control  it,  at  least  till  the  surgeon  can  be  procured. 
Many  valuable  lives  have  been  lost  through  lack  of  a  very  little 
knowledge  and  limited  self-control.  If  a  layman  will  pour  cold 
water  freely  over  a  wound,  he  may  observe  that  the  blood,  bright 
red  in  color,  flows  from  one  or  more  points  in  jets  or  in  an  inter- 
rupted stream  corresponding  to  the  pulse  at  the  wrist.  This  bleed- 
ing comes  from  arteries — tubes  that  carry  blood  from  the  heart.  If 
the  observer  will  carry  his  thumb  or  finger  directly  down  on  the 
bleeding  point  and  make  gentle  but  persistent  pressure,  he  will 
control  all  the  dangerous  part  of  the  bleeding  until  surgical  help 
can  be  obtained.  If  the  blood  is  deep  blue  or  blackish  and  the 
flow  is  constant  from  one  or  more  points,  it  comes  from  veins- 
vessels  that  carry  blood  back  to  the  heart.  To  elevate  the  part 
and  press  the  edges  of  the  wound  firmly  together,  will  control 
bleeding  from  the  veins.  If  the  wound  is  wiped,  blood  will  be 
seen  to  ooze  from  innumerable  and  minute  points  over  the  whole 
surface,  and  this  is  from  wounded  capillary  vessels — minute  hair- 
like tubes  that  connect  the  very  small  arteries  and  veins.  A  stream 
of  cold  water  poured  over  the  wound,  or  persistent  pressure  of  the 
surfaces  of  the  wound  firmly  against  each  other  will  control  this 
form  of  bleeding.  But  in  addition  to  these  general  points  let  us 
consider  the  more  important  forms  of  bleeding  likely  to  occur 
and  the  immediate  treatment  to  be  adopted  in  each. 

Bleeding  from  the  Nose 

is  generally  unattended  with  danger ;  sometimes  it  acts  like  a 
safety-valve  and  averts  more  serious  danger.  In  order  to  arrest 
it,  let  the  patient  sit  erect,  holding  the  hands  clasped  above  the 
head  until  the  bleeding  stops.  This  almost  always  suffices,  but  if 
the  bleeding  is  persistent,  the  back  of  the  neck  and  face  may  be 
bathed  with  ice-water.  A  solution  of  alum  in  cold  water  (as  much 
as  the  water  will  dissolve),  may  be  squirted  up  the  nostrils  with  a 
syringe.  A  very  simple  and  efficient  mode  of  checking  nose-bleed 
is  the  inhalation  of  the  vapor  of  turpentine.  The  mode  of  using 
this  valuable  remedy  is  described  at  length  in  the  section  which 
treats  of  bleeding  from  the  lungs  and  stomach.  In  extreme  cases 
the  nostril  may  require  plugging,  but  in  such  an  event  a  physician 
should  be  called  in,  as  the  operation  is  one  requiring  knowledge 
and  skill.  Should,  however,  the  bleeding  resist  the  simple  methods 
described,  and  should  the  patient  be  unable  to  procure  the  imme- 
diate attendance  of  a  physician,  it  is  always  safe  to  plug  the  nostril 
a  short  distance,  provided  the  plug  or  cone  is  made  so  large  that  it 
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cannot  be  pushed  too  far  into  the  nostril.  The  plug  may  be  made 
of  old  cotton  or  linen  rolled  into  the  shape  of  a  cone  and  wound 
firmly  with  thread,  being  careful  to  have  the  surface  smooth.  This 
can  be  dipped  in  strong  alum  water,  or,  better  still,  in  spirits  of 
turpentine,  and  pushed  into  the  bleeding  nostril  as  far  as  the  base 
of  the  cone  will  allow.  If  it  checks  the  bleeding  it  may  remain 
twenty-four  hours,  and,  if  necessary,  a  new  one  may  then  be  made 
and  inserted. 


Bleeding  may  be  controlled  when  a  leg  or  an  arm  is  wounded 
by  pressure  over  the  main  artery  of  the  limb  in  the  following  way. 
Place  a  stone  (the  size  of  a  pullet's  egg)  or  a  potato  in  the  middle 
of  a  handkerchief,  roll  it  in,  and  make  a  single  slip-knot  with  the 
ends  to  hold  the  pad  in  place.  The  pad  thus  formed  in  the  middle 
of  the  handkerchief  should  then  be  placed  over  the  main  artery  of 


Figure  227. — Showing  the  course  of  the  large  artery  on  the  inner  side  of  the  right  thigh,  and 
the  position  in  which  to  place  the  fingers  so  as  to  compress  it.  The  arrow  shows  the  direction  of 
the  blood. 

Figure  228. — Showing  the  position  of  the  knotted  handkerchief  and  the  pad,  with  which  to 
compress  the  artery  of  the  thigh  (right  side). 

the  limb,  and  the  ends  of  the  handkerchief  should  be  carried  around 
the  limb  and  tied  until  the  bleeding  stops.  In  the  case  of  a  leg,  the 
point  of  pressure  may  be  made  out  as  follows.  Place  the  finger 
over  the  centre  of  the  groin,  then  carry  it  downward  and  a  little 
inward  for  two  and  a  half  to  three  inches,  and  there  apply  the  pad. 
This  will  bring  the  pad  over  the  large  artery  of  the  thigh,  and  will 
control  very  severe  bleeding.    In  case  the  handkerchief  and  pad 
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should  not  be  sufficient  to  restrain  the  flow  of  blood,  a  stick  may 
be  passed  between  the  handkerchief  and  the  limb,  and  then  by  a 
twisting  motion  the  pad  may  be  pressed  upon  the  artery  with 
sufficient  force  to  stop  any  hemorrhage,  no  matter  how  severe  (see 
figures  on  preceding  page). 

In  case  the  arm  is  injured  above  the  elbow,  the  large  artery 
may  be  found  upon  the  inside  of  the  limb,  in  a  line  with  the  angle 
formed  by  the  shoulder  and  the  body  when  the  arm  is  hanging  in 
a  natural  position  (see  below).  Should  the  injury  be  below  the 
knee  or  elbow,  it  is  often  possible  to  control  the  bleeding  by  sharply 
flexing  or  bending  the  limbs  at  these  joints,  and  holding  them  in 
that  position  by  tying  a  strong  bandage  or  handkerchief  around 


Figure  320. — Showing  the  course  of  the  large  artery  in  the  left  arm,  the  course  of  the  blood, 
and  the  point  at  which  pressure  must  be  made  with  the  fingers  to  arrest  its  flow. 

The  upper  hand  is  represented  as  compressing  the  artery  where  it  passes  behind  the  collar- 
bone— this  plan  being  resorted  to  when  the  injury  causing  the  bleeding  is  near  to  the  body. 

Figure  230. — Showing  the  manner  of  employing  the  knotted  handkerchief,  to  arrest  bleeding 
from  a  wound  of  an  artery  in  the  left  upper  extremity. 


the  leg  and  thigh  or  the  arm  and  shoulder,  and  bringing  them 
as  nearly  together  as  possible.  The  philosophy  of  this  method 
is  obvious  when  one  remembers  that  the  large  blood-vessels  pass 
through  the  large  joints  to  supply  the  limbs  below,  and  by  strongly 
bending  the  part  below  the  joint  upon  the  part  above,  the  arteries 
are  compressed  and  a  large  portion  of  the  blood  shut  off. 


Accidental  or  spontaneous  bleeding  from,  the  stomach,  botvels, 
lungs,  and  from  the  nose  even,  come  almost  exclusively  within  the 
Vol.  I.— 38 


Fig.  339. 


Pig.  230. 


Bleeding  from  the  Mouth  and  Bowel. 
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domain  of  medical  practice,  and  are  seldom  treated  with  domestic 
remedies ;  but  while  waiting  for  the  physician,  some  time  and  much 
blood  may  be  saved  by  the  judicious  use  of  certain  means  usually 
available  in  every  family.  Bleeding  from  the  stomach  seldom 
occurs  except  as  the  sequence  of  some  severe  and  long-standing 
disease  for  which  a  physician  is  already  in  attendance,  but  it  occa- 
sionally happens  that  a  person  without  previous  warning  will  vomit 
quite  a  quantity  of  blood.  It  may  be  known  readily  that  it  comes 
from  the  stomach,  and  not  from  the  lungs  or  upper  air-passages, 
first,  by  its  being  sometimes  mixed  with  particles  of  food  ;  second,  ^ 
by  its  color,  which  is  invariably  darker  than  blood  from  the  lungs — 
being  changed  by  contact  with  the  fluids  of  the  stomach  from  red 
to  a  color  which  varies  from  a  light  brown  to  a  dark  shade  resem- 
bling coffee-grounds.  It  is  this  change  in  the  color  of  blood  ejected 
from  the  stomach  that  gives  the  name  of  "black  vomit"  to  a  dis- 
ease well  known  in  the  tropics ;  third,  by  its  being  thrown  from 
the  throat  and  mouth  by  retching  and  vomiting  rather  than  by 
coughing.  Nausea  is  also  common  where  blood  comes  from  the 
stomach. 

It  sometimes  happens  that  bleeding  from  the  nose  occurs  so  faf 
back  in  the  nostrils  that  the  blood  falls  into  the  throat  and  is 
swallowed  ;  this  blood  is  changed  in  color  in  the  same  manner, 
and  if  vomited  is  dark  and  grumous.  Blood  from  the  lungs  or  air- 
passages  is  bright  red  in  color,  and  if  small  in  quantity  is  usu- 
ally mixed  with  mucus  and  air-bubbles.  When  it  happens  as  an 
accident  in  a  case  of  consumption,  it  is  frequently  mixed  with 
pus,  or  "matter,"  as  it  is  called.  It  is  coughed  up  rather  than 
vomited,  and  it  very  seldom  occurs  to  a  person  with  sound  lungs. 

Bleeding  from  the  bowels  need  not  be  dwelt  upon,  as  it  is  usually 
caused  by  hemorrhoids  or  "  piles,"  or  is  a  complication  of  some  dis- 
ease like  typhoid  or  continued  fever,  and  in  either  case  a  physician 
should  be  summoned.  Fortunately,  almost  every  family  has  a 
remedy  at  hand  which  is  very  useful  in  the  class  of  cases  just  con- 
sidered, and  the  exhibition  of  which  is  perfectly  safe,  in  moderate 
quantities,  while  awaiting  the  coming  of  the  doctor.  I  allude  to 
spirits  of  turpentine,  one  of  the  very  best  arresters  of  hemorrhage 
or  bleeding  known  to  medical  science.  In  case  of  bleeding  from  the 
lungs,  a  cloth  should  be  saturated  with  the  pure  spirits  of  turpentine 
and  the  patient  should  hold  it  as  near  as  possible  to  the  mouth  and 
nose  and  inhale  the  vapor  as  rapidly  as  possible,  taking  deep  in- 
spirations and  renewing  the  turpentine  as  fast  as  it  evaporates. 
Another  and  very  efficient  mode  of  converting  it  into  vapor  is  to 
partly  fill  a  tea-  or  coffee-pot  with  boiling  water,  and  then  pour  a 
tablespoonful  of  turpentine  into  it.    Then  the  face  and  the  vessel 
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containing  the  remedy  may  be  enveloped  in  a  napkin  folded  to  re- 
resemble  a  funnel,  and  the  inhalation  continued  until  the  water 
grows  cool.  Then  more  boiling  water  and  turpentine  may  be  pre- 
pared, if  necessary.  At  the  same  time,  it  is  well  to  give  alternate 
teaspoonfuls  of  vinegar  and  paregoric  once  in  fifteen  minutes 
until  two  doses  of  each  have  been  administered.  The  chest  may 
be  sponged  with  vinegar  and  water,  and  the  shoulders  should  be 
held  up  by  bystanders  or  supported  by  pillows.  Do  not  permit  the 
patient  to  talk  or  make  any  bodily  exertion.  Salt  is  a  popular 
domestic  remedy  in  all  cases  of  bleeding  from  the  mouth,  whether 
from  the  lungs  or  stomach,  and  in  the  absence  of  anything  better 
it  may  be  given  mixed  with  pounded  ice.  In  cases  of  bleeding 
from  the  stomach,  ten  drops  of  turpentine  may  be  taken  in  a  little 
syrup  or  sugar  and  water — from  a  teaspoon,  and  the  dose  repeated 
in  fifteen  or  twenty  minutes  until  thirty  drops  have  been  taken. 
Its  further  administration  should  be  left  to  the  discretion  of  the 
attending  physician.  If  this  does  not  materially  check  the  bleed- 
ing, or  if  the  turpentine  is  not  at  hand,  give  a  teaspoonful  of 
vinegar  or  a  little  Epsom  salts  dissolved  in  water ;  whatever  else 
is  administered,  pounded  ice  should  be  given  freely  and  swallowed 
rapidly,  so  that  it  may  reach  the  stomach  before  it  is  dissolved. 


Bleeding  from  Wounds  of  the  Head  and  Trunk. 


Bleeding  f  rom  icounds  of  the  head  or  trunk  must  be  controlled 
by  direct  pressure  with  the  fingers  until  surgical  aid  can  be  ob- 
tained. 

Cuts  about  the  head  and  face  bleed  freely  because  the  capillary 
vessels  are  large  in  these  regions.  The  appearance  of  a  child  with 
such  a  cut,  the  blood  streaming  down  over  the  face,  is  not  reas- 
suring to  an  anxious  mother,  and  yet  there  is  rarely  any  danger  to 
life  from  this  kind  of  bleeding.  If  the  blood  is  washed  off,  it  will 
usually  be  found  that  the  cut  is  small,  and  a  little  persistent  pres- 
sure with  a  cold  wet  rag  will  be  sufficient  to  arrest  the  bleeding. 
If  it  is  difficult  to  stop  this,  whiting,  pipe  clay,  wheat  flour,  or 
earth  even,  applied  over  the  wound,  a  piece  of  lint  over  this,  and 
firm  pressure  with  the  finger  over  all  for  a  few  minutes  will  prob- 
ably suffice.  The  lint  may  then  be  carefully  removed,  allowing 
all  the  whiting  to  remain  that  will  stick,  and  a  piece  of  common 
adhesive  plaster  may  be  applied  over  the  wound.  A  leech-bite,  if 
troublesome,  can  be  controlled  in  a  similar  manner. 

It  is  often  possible  to  check  small  but  persistent  hemorrhages 
by  the  use  of  astringents,  which  act  by  causing  a  clot  to  form 
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Figure  231 : — Showing  how  to  use  a 
large  key  (or  similar  ofjject),  to  make 
pressure  on  the  artery  lying  behind  the 
collar-bone.  The  handle  of  the  key 
should,  however,  first  be  wrapped  with  a 
piece  of  cloth,  like  a  handkerchief,  to 
prevent  bruising  the  skin. 


which  plugs  the  bleeding  vessels.  Of  these  the  most  available  are 
powdered  alum  and  scrapings  of  sole-leather  (which  contain  tan- 
nin, one  of  the  best  astringents),  and 
(in  the  country)  that  peculiar  dried 
fungus  called  the  "puff-ball,"  which 
is  so  common  in  grass-land  and  pas- 
tures. A  common  domestic  applica- 
tion is  a  ball  of  cobwebs  compressed 
by  the  fingers  into  a  firm  mass.  Any 
one  of  the  above  may  be  applied 
directly  to  the  bleeding  surface,  and 
if  a  clot  does  not  form  at  once  the 
wound  may  be  partially  cleansed  by 
removing  the  astringent  with  the  fin- 
ger (no  water  must  be  used),  and  a 
fresh  application  be  made.  If  a  few 
applications  do  not  check  the  bleed- 
ing, pressure  may  be  added.  Should 
the  bleeding  yield  to  the  application, 
the  wounded  part  must  be  kept  perfectly  still  to  encourage  the 
formation  of  a  firm  clot.  Position  has  a  great  influence  in  arrest- 
ing bleeding;  e.g.,  the  hemorrhage  from  a  wound  in  the  hand 
may  be  perceptibly  checked  by  elevating  the  member  above  the 
head  and  holding  it  there  until  other  means  are  prepared.  For 
a  wound  in  the  foot  place  the  patient  upon  his  back  and  elevate 
the  leg,  resting  it  upon  the  back  of  a  chair.  Before  leaving  this 
topic,  it  seems  proper  to  notice  certain  peculiarities  in  the  dis- 
tribution of  the  blood  to  the  hands  and  feet,  which  might  cause 
needless  alarm  in  case  of  injury,  unless  explained.  The  arteries 
which  carry  the  blood  down  the  arms  and  legs — one  large  vessel 
on  each  side — unite  in  the  palm  of  the  hand,  at  the  roots  of  the 
fingers,  to  form  an  arch  called  the  "palmar  arch,"  and  at  the 
roots  of  the  toes  to  form  the  "  plantar  arch."  Now,  as  people  re- 
ceive wounds  that  extend  entirely  across  the  palm  of  the  hand  or 
sole  of  the  foot,  as  by  falling  upon  glass  or  some  sharp  tool  like  an 
axe  or  a  scythe,  while  the  hands  are  involuntarily  extended  in  the 
effort  to  avoid  injury, — or,  in  the  foot,  by  stepping  or  jumping 
upon  some  similar  object,  it  is  obvious  that  these  arches  may  be 
cut  entirely  across,  thus  dividing  the  large  arteries,  both  of  which 
require  pressure  to  check  the  hemorrhage  ;  or  one  side  of  the  arch 
only  may  be  cut,  and  still  there  will  be  two  sources  from  which 
blood  will  be  sent  forth  in  jets.  Mild  measures  will  not  answer 
here.  The  limb  must  be  held  by  a  person  on  each  side,  making 
strong  pressure  upon  the  tivo  arteries  with  the  fingers,  or,  what  is 
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better  still,  apply  the  handkerchief  and  pad  above  the  elbow  or 
knee,  as  the  case  may  be,  and,  to  '"  make  assurance  doubly  sure," 


Fig.  232.  Fig.  333. 


Figure  232.  -  Showing  the  manner  of  compressing  the  large  artery  of  the  lower  limb,  where  it 
passes  down  in  the  centre  of  the  hollow  behind  the  knee.  A  pad  or  hard  body  of  convenient 
size  being  placed  in  the  hollow  space,  pressure  is  kept  up  with  the  fingers  applied  over  it. 

FiGUUE  233. — Arrangement  of  the  handkerchief -tourniquet  to  arrest  bleeding  from  a  wound 
below  the  knee.  A  large  pad  made  by  folding  a  towel,  or  napkin,  or  rolling  up  a  woollen  stock- 
ing, must  first  be  put  intcfthe  hollow  behind  the  knee,  and  the  handkerchief  applied  over  it. 

bend  the  limb  strongly  and  hold  it  in  place  by  a  bandage  or  rope, 
or  with  the  hands  even,  "until  the  doctor  comes."  (See  chapter 
on  Anatomy  for  the  course  of  these  arteries. ) 

Note ! — Never  depend  upon  home  treatment  for  a  deep  wound 
either  of  the  palm  of  the  hand  or  sole  of  the  foot,  for  it  sometimes 
puzzles  the  best  physician  to  find  and  tie  the  two  ends  of  the 
bleeding  vessels,  and  he  is  often  compelled  to  cut  down  upon  the 
arteries  in  the  arm  or  leg  and  tie  them  there. 

Wounds. 

Having  discussed  the  subject  of  bleeding  and  its  treatment, 
which  is  one  of  the  first  results  of  certain  wounds,  we  will  proceed 
to  treat  of  the  injuries  themselves.  In  all  elementary  works  upon 
practical  surgery,  wounds  are  divided  into  several  classes,  viz.  : 
the  incised,  or  clean  cut,  usually  made  with  cutting-tools  or  glass  ; 
the  lacerated,  or  torn  ;  the  contused,  or  bruised,  and  the  punctured 
or  penetrating,  which  are  those  made  made  by  instruments  whose 
length  greatly  exceeds  their  breadth,  and  including  stabs  and  pricks 
of  all  sorts.    To  these  we  may  add  poisoned  wounds,  bites,  stings, 
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and  scratches.  Incised  wounds  are  usually  produced  with  little 
violence  and  generally  admit  of  repair  most  easily.  These  wounds 
differ  in  degree  from  the  cut  finger  of  the  school-boy  to  the  fearful 
incisions  caused  by  falling  upon  a  scythe,  or  the  still  more  dreadful 
wounds  inflicted  by  a  razor  in  the  hands  of  a  negro — that  race 
being  accustomed  to  use  that  weapon  exclusively  in  their  hand- 
to-hand  conflicts. 

The  writer  once  attended  a  soldier  who,  while  on  patrol  duty, 
had  attempted  to  arrest  a  colored  recruit  who  was  drunk  and  dis- 
orderly. The  negro  attacked  him  with  a  razor,  and  the  soldier 
came  to  my  quarters  holding  up  his  abdomen  in  both  hands. 
Examination  showed  that  he  had  received  a  cut  completely  across 
the  abdomen,  more  than  thirteen  inches  in  length  and  through 
which  the  intestines  were  protruding,  'although  fortunately  they 
were  not  wounded ;  and  such  is  the  reparative  power  of  nature, 
that  this  man  recovered  and  returned  to  his  regiment. 

Treatment. — Slight  cuts  need  no  treatment  further  than  to  wash 
them  by  pouring  a  stream  of  water  upon  the  cut,  to  remove  any 
foreign  substance  like  sand  or  dirt,  and  to  check  the  bleeding, 
and  then  the  wound  may  be  "  done  up in  a  narrow  rag,  if  upon  a 
limb,  and  left  to  heal.  It  is  well  always  to  press  or  pinch  the 
edges  of  a  wound  together  for  a  minute  after  it  is  washed  and 
dried,  in  order  that  it  may  heal  immediately,  or,  as  surgeons  say, 
by  "first  intention."  Nearly  all  clean-cut  wounds,  if  properly  and 
promptly  treated,  unite  in  this  way — that  is  by  dry  union  without 
the  formation  of  pus,  or  "matter,"  as  it  is  commonly  called. 
Where  clean  cuts  are  attended  to  at  once  and  the  sides  pressed 
into  exact  apposition  and  retained  there  by  plaster  and  bandage,  it 
sometimes  happens  that  no  scar  is  left.  Hence  the  greatest  care 
should  be  exercised  in  dressing  wounds  about  the  face  and  neck. 

Persons  called  upon  suddenly  to  dress  a  wound  of  any  kind, 
should  bear  in  mind  that  there  are  four  things  to  be  accomplished, 
viz.  :  1st.  To  check  bleeding.  2d.  To  remove  from  the  wound 
any  substances  like  dirt,  glass,  splinters,  bits  of  cloth,  etc.  3d.  To 
bring  the  parts  that  have  been  divided  into  their  natural  position 
and  to  keep  them  well  together.  4th.  To  promote  repair  or  union  of 
the  severed  parts  by  perfect  rest.  The  various  modes  of  checking 
bleeding  have  already  been  fully  discussed,  but  the  reason  why 
blood  should  be  removed  from  the  sides  and  edges  of  an  incised 
wound  are,  that  it  interferes  with  the  process  of  repair  if  present 
in  any  considerable  quantity,  as  it  forbids  healing  by  immediate 
union,  and  may  prevent  union  by  "first  intention."  If  a  large 
quantity  is  left  between  the  sides  of  an  incised  wound  it  will 
probably  break  up  and  act  as  a  foreign  body,  causing  irritation 
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and  inflammation.  The  wound  should  be  thoroughly  cleansed,  as 
the  presence  of  foreign  bodies  will  entirely  prevent  union.  The 
divided  parts  should  be  brought  into  a  natural  position  and  kept 
so,  because  if  the  edges  of  an  incised  wound  are  allowed  to  gape, 
repair  cannot  take  place  directly  or  by  dry  union.  Lastly,  if 
injured  parts  are  not  kept  quiet,  repair  cannot  go  on  in  any  form. 
In  dressing  an  incised  wound,  then,  after  the  bleeding  has  been 
completely  checked,  the  parts  should  be  washed  by  means  of  a 
stream  of  cool  or  luke-warm  water,  poured  from  a  pitcher  or  some 
other  convenient  vessel,  or  squeezed  from  a  sponge,  and  all  foreign 
substances  floated  out.  If  bits  of  cloth  or  splinters  are  present  and 
cannot  be  removed  in  this  manner,  they  must  be  taken  out  with 
the  fingers  or  a  pair  of  common  tweezers.  Even  a  hair-pin  may  be 
made  to  do  efficient  service  in  this  way.  The  parts  should  then  be 
thoroughly  dried  by  pressing  them  gently  with  a  soft  cloth,  and 
then  we  are  ready  to  fulfil  the  third  indication,  viz. ,  to  bring  the 
parts  into  their  natural  position  and  to  retain  them  by  plaster  and 
bandages.  The  question  here  arises.  What  is  the  best  adhesive 
plaster  for  common  family  use  ?  Almost  every  family  has  on  hand 
a  small  supply  of  some  kind  of  adhesive  plaster,  usually  the  common 
old-fashioned  "court-plaster,"  which  consists  of  fish-glue,  isinglass 
or  mucilage  spread  upon  silk  and  dried.  When  wanted  for  use  this 
is  moistened  with  the  tongue  or  a  damp  sponge  and  applied. 
Latterly,  a  great  variety  of  so-called  "moisture  plasters"  have 
been  put  into  the  drug  stores  by  different  manufacturers,  and  the 
adhesive  material  is  spread  upon  all  sorts  of  fabrics,  such  as  silk, 
cotton-drilling,  muslin,  linen,  and  cotton-flannel.  It  is  also  put  up 
in  a  variety  of  forms.  Perhaps  the  best  plaster  of  this  kind  is 
manufactured  by  "Mitchell,"  of  Lowell,  Mass.,  and  put  up  in 
strips  one  yard  long  and  of  various  widths,  from  one-third  of  an 
inch  to  one  and  one-half  inches,  rolled  upon  a  block  like  ribbon. 
For  a  slight  incised  wound  no  plaster  could  be  better,  as  it  adheres 
very  firmly  and  is  always  ready  for  use.  As  will  be  presently  seen, 
however,  it  is  often  necessary  to  apply  moisture  to  the  wound  and 
adjacent  parts,  and  here  we  must  have  a  plaster  which  is  prepared 
for  application  by  heat,  and  which  cannot  be  loosened  by  moisture 
after  it  is  applied.  For  this  purpose  we  have  the  machine-spread 
adhesive  plaster,  which  is  composed  of  pitch  or  resin  with  litharge, 
and  spread  upon  cotton  cloth.  Within  a  few  months  Metcalf  & 
Co.  of  Boston  have  given  us  an  improved  plaster  of  this  kind, 
invented  by  Dr.  H.  A.  Martin  of  that  city,  containing  a  certain 
amount  of  India-rubber  and  balsam  tolu,  which  not  only  renders 
it  soft  and  elastic,  but  enables  us  to  apply  wet  cloths  over  the 
wounds  without  disturbing  the  plasters.   As  a  matter  of  precau- 
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tion,  every  family  should  have  a  roll  of  Mitcheirs  "Novelty"  or 
Martin's  "Surgeons'  Adhesive  Plaster"  in  the  house  for  emei*- 
gencies,  and  as  they  fulfil  different  indications,  it  is  a  good  plan  to 
have  both  kinds  on  hand. 

Having  decided  upon  the  plaster,  we  are  now  ready  to  apply  it. 
The  plaster  should  be  cut  in  strips  from  one-fourth  to  one-half  an 


FiGUEE  334. — The  cutting  of  adhesive  plaster  strips  will  be  greatly  aided  if  a  second  person 
holds  the  farther  end,  and  keeps  the  whole  piece  drawn  tightly,  as  above  shown. 

inch  in  width  according  to  the  length  of  the  cut,  and  long  enough 
to  get  a  firm  hold  upon  the  skin.  The  wound  should  be  held  so 
that  the  edges  approximate  exactly,  and  the  plaster  should  usually 
be  applied  at  right  angles  to  the  incision.  Frequently  one  strip  is 
sufiicient  to  hold  the  parts  together,  and  the  centre  of  the  strip 

should  cover  the  incision.  It  is  well 
to  apply  one  end  of  the  strip  first 
and  press  it  closely  upon  the  skin 
for  a  few  seconds,  then,  pushing  the 
edges  of  the  wound  well  together, 
the  other  end  of  the  strip  should  be 
pressed  upon  the  skin  and  the  parts 
held  until  the  plaster  has  secured  a 
good  hold.  If  the  cut  is  an  inch  or 
more  in  length,  several  strips  should 
be  prepared  and  applied  one  after 
another,  as  shown  in  the  adjoining 
figure,  until  the  wound  is  securely 
held  in  place.  The  lower  or  most 
dependent  end  of  the  wound  should 
not  be  covered  with  plaster,  for.  if 
blood  or  matter  accumulates  in  the 
cut,  it  should  have  a  point  of  escape 
or  drainage,  or  it  will  "burrow" 
and  separate  parts  already  united.  In  fact,  there  should  be  a 
narrow  space  between  all  the  strips  of  plaster,  instead  of  cover- 


FiGURE  335.— Method  of  applying  strips 
of  adliesive  plaster  to  a  cut  or  long  lacer- 
ated wound. 
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ing  it  completely,  as  is  sometimes  done.  If  the  wound  is  little 
more  than  skin-deep,  no  further  dressing  is  needed  save  to  have 
it  covered  with  mutton  tallow  or  simple  cerate,  which  is  placed 
over  the  plaster  that  the  bandage  may  not  adhere,  and  then  the 
wound  should  be  covered  with  a  bandage  secured  by  a  pin  or  a 
stitch.  If  the  wound  extends  through  the  skin  and  fat  into  the 
red  flesh  or  muscle,  the  strips  of  plaster  should  be  as  long  as  the 
locality  of  the  cut  will  allow,  and  applied  as  directed.  Then  two 
rolls  of  linen  or  lint,  as  long  as  the  cut  and  perhaps  one-fourth 
of  an  inch  in  thickness,  should  be  wrung  out  in  cold  water  and 
laid  over  the  j^lasters,  one  at  each  side  of  the  cut,  and  over  this  put 
a  bandage  drawn  moderately  tight.  These  "  compresses,"  as  they 
are  called,  are  to  support  the  deep-seated  part  of  the  wound.  If 
the  wound  feels  perfectly  comfortable  the  bandage  need  not  be 
removed  for  a  day  or  two ;  but  if  there  is  heat  and  pain,  the 
bandage  and  rolls  may  be  removed  and  fresh  ones  replaced, 
soaked  in  water  with  a  little  laudanum  added  to  it.  In  four  or 
five  days  the  whole  dressing  should  be  removed  and  fresh  plasters 
applied,  bearing  in  mind  the  importance  of  putting  on  each  neiv 
strip  of  plaster  before  the  next  old  one  has  been  removed.  It  is 
also  very  essential  that  the  plasters  should  be  removed  by  loosen- 
ing both  ends  of  each  strip  and  pulling  them  gently  towards  the 
cut,  so  that  the  partially-united  edges  may  not  be  torn  apart. 

If  the  wound  has  begun  to  seal  up  by  dry  union,  no  further 
dressing  except  the  plaster  and  the  bandage  will  be  necessary  ;  but 
if  the  wound  is  open  and  pus  or  matter  appears  at  the  surface, 
then  the  plasters  should  be  applied  to  keep  the  edges  as  nearly 
together  as  possible,  and  lint  or  linen  rags  wet  with  cold  water 
should  be  applied  and  a  bandage  over  all ;  and  these  last  dressings 
should  be  kept  constantly  wet  until  the  wound  is  healed  or  nearly 
so.  Twice  daily,  at  least,  a  gentle  stream  of  water  from  a  vessel 
or  a  sponge  should  be  allowed  to  flow  over  the  wound  to  remove 
the  superabundance  of  pus  ;  but  the  sponge  should  not  be  pressed 
against  the  wound,  as  that  would  wash  off  the  very  fluid  that  is 
necessary  for  the  repair  of  the  wound.  As  it  must  frequently 
happen  that  severe  incised  wounds  occur  where  it  is  impossible  to 
secure  the  services  of  a  surgeon,  and  where  no  kind  of  plaster  is  at 
hand,  it  seems  proper  to  give  some  general  directions  for  bringing 
the  edges  of  the  wound  together  with  stitches,  or  "sutures"  as 
they  are  called.  This  is  a  very  simple  operation,  as  it  can  be  per- 
formed with  any  kind  of  needle  and  any  kind  of  white  thread.  If 
procurable,  the  three-sided  '"glover's"  needle  is  the  best  for  the 
purpose,  as  it  passes  more  readily  through  the  skin,  but  any  com- 
mon sewing-needle — say  No.  7  or  No.  8 — will  answer  the  purpose. 
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Silk  or  linen  is  better  than  cotton  thread.  White  shoe-thread  or 
bookbinder's-thread  is  often  used  as  a  matter  of  preference  by 
physicians. 

The  bleeding  having  been  checked  and  the  wound  cleansed,  the 
edges  should  be  brought  together  and  the  needle,  with  a  well- 
waxed  thread,  should  be  passed  through  directly  from  side  to 
side,  inserting  the  point  of  the  needle  a  little  way  from  the  cut  and 
bringing  it  out  the  same  distance  from  the  wound  upon  the  oppo- 
site side.  It  is  sometimes  easier  to  pass  the  needle  through  one  lip 
of  the  cut  and  bringing  it  out  with  a  few  inches  of  thread,  and  then 
pass  it  through  the  other  lip  from  the  inside.  The  thread  should 
be  left  of  good  length,  and  the  needle-end  cut  off  so  that  all  the 
stitches  needed  may  be  put  in  before  any  of  them  are  tied.  If  the 
wound  has  a  tendency  to  gape,  the  sides  should  be  held  together  by 
an  assistant  while  the  operator,  commencing  at  one  end,  ties  each 
stitch  by  itself,  drawing  them  just  tight  enough  to  bring  the  edges 
into  a  natural  position.  The  knots  should  be  so  tied  as  to  prevent 
yielding  or  slipping.  The  wound  may  then  be  covered  with  a 
double  strip  of  linen  rag  wrung  out  in  cold  water,  and  a  tight 
bandage  over  all.  The  stitches  can  be  easily  removed  at  the  end  of 
four  or  five  days  by  cutting  the  loop  of  thread  just  below  the  knot 
and  then  pulling  upon  the  knot  with  the  fingers  or  tweezers. 
Wounds  of  the  scalp  are  generally  treated  in  this  way,  as  it  is  very 
difficult  to  shave  the  head  so  perfectly  that  plaster  will  adhere  for 
any  length  of  time.  It  is  recommended  to  tie  locks  of  hair  together 
over  the  wound,  thus  bringing  the  edges  together,  but  this  is  often 
difficult  if  not  impossible.  In  the  few  cases  where  the  writer  has 
succeeded  by  this  method  the  hair  was  quite  long,  and  three  or 
four  strands  were  secured  upon  each  side  by  waxing  together  a  few 
separate  hairs  into  one  thread,  while  all  the  hair  not  needed  for 
the  purpose  near  the  edges  of  the  wound  was  cut  away.  The 
greatest  possible  care  should  be  taken  in  cleaning  a  scalp-wound 
to  free  it  from  all  sorts  of  foreign  substances,  including  the  clip- 
ping of  the  hair,  which  is  very  apt  to  adhere  to  the  fresh  surface. 
Wounds  about  the  head,  however,  should  always  be  treated  by  a 
surgeon  when  possible,  as  they  are  often  followed  by  dangerous 
inflammation. 

Punctured  Wounds. 

Punctured  wounds  are  perhaps  the  most  common  of  all  acci- 
dental breakages  of  the  skin.  They  are  made  with  all  sorts  of 
instruments,  from  the  finest  needle  to  a  bayonet,  and  one  case  has 
come  within  the  knowledge  of  the  writer  where  a  man  fell  from  a 
barn-scaffold  upon  a  cart  standing  on  the  floor  beneath.    He  was 
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literally  Impaled  upon  one  of  the  sharp-pointed  stakes  that  sur- 
rounded the  cart,  the  stake  entering  his  body  just  below  and  back 
of  the  right  hip-joint,  and,  passing  diagonally  across  the  trunk, 
came  out  under  the  left  nipple,  exposing  six  inches  of  the  point  of 
the  weapon.  The  stake  was  with  great  difficulty  pulled  from  its  new 
position  by  a  bystander  before  the  arrival  of  a  doctor,  and,  strange 
to  say,  the  patient  recovered.  Still  more  wonderful  was  the  case  of 
a  man  who.  in  the  year  1848,  while  blasting  rocks  in  Ludlow,  Ver- 
mont, had  an  iron  drill  three  and  one-half  feet  long  and  one  and 
one-quarter  inches  in  circumference  driven  through  his  skull  and 
brain,  the  drill  entering  just  under  the  cheek  bone,  and,  passing 
upward  and  backward,  made  its  exit  in  the  very  centre  of  the 
skull.  This  man  was  living  and  in  fair  health  ten  years  after  the 
injury,  and  was  seen  by  the  writer  personally.  Upon  the  other 
hand,  a  punctured  wound  of  the  foot  caused  by  stepping  upon  a 
rusty  nail  has  not  unfrequently  resulted  in  the  death  of  the 
patient.  Thus  we  see  that  a  punctured  wound  is  not  dangerous  in 
proportion  to  its  extent,  for  the  danger  lies  more  in  the  character 
of  the  wound  and  the  weapon  which  inflicted  it  than  its  mere  size. 
When  a  punctured  wound  is  made  with  a  sharp,  clean  instrument, 
such  as  a  needle  or  a  thorn,  and  if  the  wound  does  not  affect  any 
important  organ  or  any  diseased  tissue,  it  generally  heals  at  once 
by  nature's  own  process,  and  without  assistance.  This  is  espe- 
cially the  case  if  the  wound  is  small,  as  large  wounds  of  this  kind 
scarcely  ever  heal  by  primary  or  dry  union,  but  fill  up  from  the 
bottom  by  the  formation  of  new  flesh — a  process  which  will  be 
described  hereafter.  When  the  flesh  is  penetrated  by  blunt,  rough, 
or  dirty  instruments,  such  as  the  rusty  nail  or  the  prong  of  a  hay- 
or  manure-fork,  the  wound  never  heals  kindly,  for  the  flesh  is  torn 
and  bruised  as  well  as  separated  by  the  perforating  instrument, 
and  closes  together  as  soon  as  the  weapon  is  withdrawn  ;  thus 
blood,  iron-rust,  sand,  and  dirt  are  retained,  and  in  a  few  days 
pus  and  broken-down  particles  of  skin  and  muscle  are  added  to 
the  above,  and  should  the  foreign  matters  decompose  or  irritate  by 
their  presence,  severe  inflammation  ensues,  with  great  danger  to 
the  limb  if  not  to  life.  Again,  at  the  bottom  of  one  of  these  punc- 
tures made  with  a  dull  instrument  a  nerve  is  not  unfrequently 
bruised,  but  not  cut  off  entirely,  and  this  adds  another  danger  in 
the  shape  of  lockjaw,  a  disease  which  is  often  caused  by  wounds 
of  this  character.  Where  the  parts  are  dense  and  consolidated 
with  a  large  amount  of  tendon,  as  in  the  sole  of  the  foot  and  palm 
of  the  hand,  these  wounds  are  full  of  danger  and  should  not  be 
neglected  a  moment.  It  should  be  remembered  that,  even  in  clean 
wounds  of  this  kind,  pus  may  form  in  the  bottom  of  the  puncture 
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while  the  upper  part  is  nearly  or  wholly  closed,  and  that  this  pus 
has  a  tendency  to  burrow  among  the  deep-seated  muscles,  causing 
great  pain  and  some  danger  to  the  limb. 

Treatment.— Knowing,  thus,  the  dangers  to  be  apprehended,  the 
treatment  readily  suggests  itself.  The  first  thing  to  be  done  is  to 
remove  the  offending  instrument  if  still  in  the  wound.  If  this  be  a 
thorn  or  a  sjDlinter  of  wood  or  bone,  the  point  of  entrance  should  be 
enlarged  a  little,  if  necessary,  with  the  point  of  a  sharp  knife,  and 
the  object  seized  with  tweezers  or  forceps  and  withdrawn.  Do  not 
pick  at  it  with  a  pin  or  needle,  for  you  only  break  the  end  of  the 
splinter  and  irritate  the  wound  without  doing  any  possible  good. 
If  the  object  to  be  extracted  is  a  needle,  keep  the  part  perfectly  still 
until  you  get  ready  to  remove  it,  for  the  slightest  motion  will  some- 
times cause  it  to  disappear  among  the  muscles,  where  it  cannot  be 
reached.  This,  however,  is  of  no  consequence,  for  a  needle  in  this 
situation  rarely  does  any  harm,  and  it  will  probably  some  day  make 
its  appearance  again  near  the  surface,  and  can  then  be  removed. 
If  possible,  hold  the  part  containing  the  needle  in  such  a  manner 
as  to  push  one  end  against  the  skin,  when  a  slight  cut  can  be 
made  directly  over  it  and  the  needle  pushed  through,  where  it  can 
then  be  seized  and  withdrawn.  A  fish-hook  is  often  thrust  so  far 
into  the  flesh  that  the  barb  prevents  its  withdrawal.  Under  these 
circumstances  it  is  useless  to  pull  upon  it,  even  if  the  opening  has 
been  enlarged.  The  easiest  mode  of  extraction  is  to  push  the  point 
of  the  hook  upward  through  the  skin  in  another  place  until  the 
barb  is  exposed,  when  the  barb  and  point  can  be  cut  off  with  a 
pair  of  cutting-pliers  or  a  small  file,  and  the  hook  drawn  back 
through  the  opening  made  at  its  entrance  into  the  skin  ;  or,  if  no 
pliers  or  file  are  to  be  had,  cut  away  the  line  and  draw  the  shaft 
of  the  hook  through  the  opening  made  by  the  exit  of  the  point. 

When  punctured  wounds  are  larger  or  made  with  a  rusty  or 
dirty  instrument,  the  wound  should  be  thoroughly  cleansed  with 
warm  water  in  a  stream  or  squeezed  from  a  sponge ;  a  compress 
of  lint  or  old  linen  should  be  applied  over  and  around  the  wound 
and  kept  in  place  by  a  bandage  drawn  moderately  tight,  the 
object  being  to  exert  sufficient  pressure  to  force  the  sides  of  the 
puncture  together  at  the  bottom  and  induce  healing  by  dry  union 
and  prevent  the  burrowing  of  pus.  The  parts  should  be  kept 
elevated  and  perfect  rest  enjoined.  When  all  goes  on  well,  and 
repair  progresses  favorably,  this  dressing  may  be  kept  on  four  or 
five  days  and  then  removed,  but  the  wounded  part  should  rest  for 
another  week  at  least.  Should  pain  or  swelling  ensue  after  this 
dressing  has  been  applied,  and  should  it  increase  in  severity  after 
its  first  appearance,  the  dressing  should  be  removed  and  warm 
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water  applications,  or  a  large  poultice  applied  and  changed  very 
frequently.  Should  no  relief  follow,  and  especially  should  the  pain 
assume  a  throbbing,  cutting  character,  while  the  redness  and 
swelling  about  the  wound  increases,  we  may  assume  that  pus  is 
retained  in  the  bottom  of  the  wound  and  that  prompt  and  heroic 
measures  are  necessary.  The  wound  should  be  opened  and  en- 
larged with  a  sharp-pointed  pen-knife,  the  extent  of  the  cut  de- 
pending upon  the  tension  and  swelling  of  the  parts  around  the 
wound.  The  blade  of  the  knife  should  be  carried  to  the  bottom  of 
the  wound,  for  if  free  exit  is  not  given  to  the  retained  matter,  the 
operation  is  useless.  Such  an  incision  may  also  sever  a  thread  of 
nerve-fibre  which  has  been  bruised,  and  thus  afford  the  patient 
instant  relief  from  the  most  excruciating  pain,  to  say  nothing  of 
the  assurance  which  it  gives  against  lockjaw.  No  intelligent 
person  need  hesitate  to  make  such  an  incision  in  the  absence  of  a 
physician,  for  any  remote  danger  arising  from  the  cut  is  infinitely 
less  than  the  immediate  dangers  to  be  apprehended  from  inflam- 
mation, abscess,  or  lockjaw.  The  cut  once  made  should  be  kept 
open  until  the  discharge  of  matter  ceases,  when  it  may  be  allowed 
to  heal.  It  must  not  be  supposed  that  the  relief  following  the  inci- 
sion will  always  be  immediate  and  complete,  for  it  often  happens 
that  the  parts  around  the  wound  remain  swollen  and  somewhat 
painful  for  some  little  time.  In  such  cases  the  parts  should  be 
covered  with  a  thick  poultice,  frequently  changed,  while  a  double 
fold  of  cotton  rag  saturated  in  warm  laudanum  and  water,  mixed 
in  equal  proportions,  may  be  laid  upon  the  parts  and  the  poultice 
applied  over  that.  To  sum  up  the  treatment  of  punctured  wounds 
bear  in  mind  that  the  compress  and  bandage,  the  poultice  and  the 
incision,  are  sufficient  to  meet  the  indications  in  a  large  majority 
of  cases,  while  the  time-honored  slice  of  salt  pork  and  the  equally 
nasty  poultice  of  soap  and  sugar  should  be  discarded  as  filthy 
relics  of  ignorant  barbarism.  It  should  be  borne  in  mind  that 
wounds  of  this  character,  if  severe,  are  apt  to  be  followed  by  great 
constitutional  disturbance  of  the  entire  system  with  more  or  less 
prostration,  and  to  meet  this,  the  patient  should  be  well  fed  upon 
milk,  nutritious  broths,  eggs,  etc.,  and  if  necessary,  stimulants 
should  be  sparingly  administered. 


Lacerated  and  Contused  Wounds. 

In  the  section  upon  incised  wounds,  mention  was  made  of  the 
repair  of  such  wounds  by  jjn'mary  or  dry  union,  and  before  we 
pass  to  the  consideration  of  contused  or  lacerated  wounds,  it  is 
important  that  we  should  understand  how  they  heal,  so  that  the 
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rationale  of  treatment  may  be  apparent  to  the  reader.  Where  a 
wound  gapes  from  any  cause  so  that  the  edges  cannot  be  brought 
together,  it  is  said  to  heal  by  granulation  or  secondary  union.  If 
we  examine  an  open  wound  when  it  is  a  few  hours  old,  we  shall 
find  it  covered  with  a  jelly-like  film  of  a  grayish-white  color.  As 
time  passes  on,  the  film  takes  on  a  red  color  and  the  surface  of  the 
wound  becomes  more  even,  while  the  film  itself  becomes  tougher 
and  the  wound  pours  out  a  yellowish  fluid  and  begins  to  "clean" 
and  to  become  perfectly  smooth.  In  a  day  or  two  this  surface 
again  becomes  uneven  from  the  growth  of  large  numbers  of  little 
elevations,  from  the  size  of  a  millet-seed  to  a  hemp-seed.  These 
elevations,  which  vary  in  color  from  a  pale  to  a  deep  red,  are 
called  granulations,  and  they  pour  out  a  fluid  of  a  creamy  yellow 
color,  which  is  called  "laudable,"  or  healthy  pus.  This  is  the 
dressing  which  nature  furnishes  to  protect  these  delicate  grains  or 
granules  of  flesh  with  which  the  wound  is  rapidly  filling.  These 
granules  are  filled  to  overflowing  with  blood,  and  covered  with  a 
membrane  so  thin  that  the  slightest  touch  causes  the  blood  to 
flow.  The  granules  continue  to  increase  in  number  until  the 
wound  is  filled  up  to  the  edges  of  the  sound  skin.  Sometimes  the 
granules  are  so  luxuriant  in  their  growth  that  they  rise  above  the 
level  of  the  surrounding  skin  ;  and  then  we  have  that  universally 
dreaded,  but  perfectly  harmless  condition  of  things,  known  as 
proud  flesh,  a  healthy  process  of  nature,  which  is  less  understood 
and  is  the  cause  of  more  needless  alarm  than  any  phenomenon 
within  the  domain  of  surgery.  Please  note  that  proud  flesh  is  a 
bugbear  which  should  never  disturb  the  equanimity  of  an  intelli- 
gent man,  when  occurring  during  the  healing  of  a  wound  upon 
the  body  of  a  healthy  person,  and  that  no  treatment  is  necessary 
beyond  the  application  of  an  adhesive  plaster  or  some  astringent 
powder,  like  burned  alum,  or  tannin.  If  we  examine  the  margin 
of  a  wound  when  these  granulations  have  reached  the  level  of  the 
skin,  a  dry  red  band  will  be  seen,  which  becomes  purplish-white 
where  it  comes  in  contact  with  the  sound  skin.  This  band  is  the 
beginning  of  the  new  skin  which  is  to  cover  the  wound  and  which 
grows  from  the  outer  edge  toward  the  centre.  The  new  skin  is 
now  called  the  "  cicatrix,"  or  scar,  and  is  red  at  first,  but  gradually 
it  grows  paler  as  it  contracts  and  becomes  steadily  smaller,  until, 
in  process  of  time,  it  nearly  disappears,  except  in  certain  cases  to 
be  mentioned  under  the  head  of  "  Burns."  It  is  an  interesting  fact 
that  a  scar  or  cicatrix  eventually  becomes  like  the  tissue  in  which 
it  is  situated.  Thus  a  scar  in  the  skin  becomes  in  time  like  true 
skin,  a  cicatrix  in  bone  like  true  bone,  and  a  cicatrix  in  a  tendon 
becomes  dense  and  compact  like  true  tendon,     The  repairing 
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material  becoming  in  every  instance  like  the  tissue  with  which 
it  is  connected. 

Scabbing. — This  is  the  third  method  by  which  wounds  heal, 
and  should  be  briefly  alluded  to,  as  some  lacerated  and  contused 
wounds  heal  in  this  manner.  When  wounds  heal  by  scabbing,  the 
granulations  heretofore  described  do  not  form,  but  the  parts  pro- 
tected by  a  natural  or  even  an  artificial  scab  heal  rapidly  by  a 
process  similar  to  primary  or  dry  union,  and  a  scar  is  formed  at 
once.  The  blood  which  is  poured  out  upon  the  surface  of  a  super- 
ficial wound  is  rich  in  scab-making  material,  and  thus  forms  a 
protective  film  over  the  wound,  uifder  which  the  healing  process 
goes  on  rapidly.  An  artificial  scab  may  be  made  by  wetting  a  bit 
of  lint  or  linen-scrapings  in  a  little  fresh  blood  and  then  placing 
this  upon  the  wound  and  securing  it  there  with  a  strip  of  silk 
court-plaster,  or  even  a  rag  bandage.  The  well-known  value  of 
felt  or  cotton-wool  as  a  dressing  for  fresh  wounds  depends  upon 
this  property  of  the  blood.  All  surgeons  admit  that  this  is  the 
best  and  least  painful  form  of  healing,  but  unfortunately  it  is 
rarely  seen,  for  to  insure  success,  the  dressing  should  be  applied 
or  the  blood  allowed  to  coagulate,  when  the  wound  is  fresh.  The 
orthodox  rag  and  mutton  tallow  usually  applied  to  such  wounds  is 
an  effectual  bar  to  the  scabbing  process. 

Lacerated  tvounds,  as  the  name  implies,  are  produced  by  tear- 
ing the  skin  and  the  parts  underneath,  and  may  be  of  any  extent, 
from  the  mere  scratch  of  a  pin  to  a  laceration  bounded  only  by 
the  size  of  the  body.  Certain  kinds  of  machinery  produce  the 
worst  examples  of  this  kind  of  injury,  as,  for  instance,  "  planers," 
"irregular  moulders,"  and  that  most  savage  of  all  implements, 
the  circular  saw.  The  writer  a  few  years  since  treated  the  case 
of  a  man  who  fell  nine  feet,  upon  a  large  circular  saw,  revolving 
at  the  rate  of  1,500  times  per  minute.  He  was  tossed  about  in  the 
most  helpless  manner  for  an  instant  and  then  thrown  with  great 
violence  against  a  brick  wall.  He  received  no  less  than  sixteen 
diff'erent  wounds,  most  of  them  very  deep,  besides  a  fracture  of 
the  skull ;  and  yet  such  is  the  recuperative  power  of  nature,  that 
the  patient,  who  was  luckily  a  temperate  man,  recovered  entirely. 
Notwithstanding  the  number  and  extent  of  these  wounds,  he  lost 
very  little  blood,  for  nearly  all  were  lacerated  wounds,  which  do 
not  as  a  rule  bleed  much,  as  the  arteries  are  torn  irregularly, 
instead  of  being  cut  clean  across,  and  a  clot  very  soon  forms 
which  efi'ectually  prevents  further  loss  of  blood.  Had  one-fourth 
of  the  wounds  been  made  with  a  sharp  cutting  edge,  instead  of  the 
"  ragged  edge"  of  a  dull  saw.  the  man  must  have  perished  from 
loss  of  blood,  before  the  arrival  of  help. 
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Treatment.— The  treatment  of  lacerated  wounds  is  in  some 
respects  like  that  of  incised  wounds.  The  first  thing  is  to  secure 
absolute  cleanliness,  removing  with  a  gentle  stream  of  water  and 
a  soft  sponge  all  dirt,  hair,  bits  of  skin  or  muscle  that  are  entirely 
separated,  and  then  the  torn  skin  should  be  dried  with  a  soft 
napkin.  This  is  essential,  for  a  mere  scratch,  if  irritated  by  the 
presence  of  a  particle  of  dirt,  may  take  on  inflammation,  which, 
spreading  from  the  finger  up  the  arm,  will  cause  intense  pain, 
while  a  deep  abscess  may  form  near  the  wound.  Should  this 
happen  in  spite  of  your  care,  it  should  be  treated  in  the  same 
manner  as  directed  for  a  collection  of  pus  at  the  bottom  of  a 
punctured  wound,  viz.,  poultices,  leeches,  and  incisions.  When 
the  wound  is  cleaned  and  dried  it  should  receive  some  kind  of 
support  from  strips  of  plaster  or  a  compress  and  bandage,  but  the 
parts  should  not  be  drawn  tightly  together,  and  a  space  should  be 
left  between  the  strips  of  plaster  to  permit  the  escape  of  fluids 
Avhich  may  fill  the  cavity.  The  surface  may  be  covered  with  wet 
lint  or  fine  oakum  soaked  in  a  mixture  kept  in  all  drug  stores, 
called  "  carbolized  oil."  (See  Vol.  II.)  The  parts  should  be  well 
raised  and  kept  at  rest.  In  lacerated  wounds  of  the  hands  and 
feet,  it  is  surprising  to  find  how  well  the  parts  heal  under  this 
treatment,  and  how  large  portions  of  skin  that  have  been  nearly 
torn  from  the  body,  when  carefully  put  in  their  natural  position, 
unite  with  the  sound  skin  and  retain  their  life.  When  the  parts 
are  so  injured  that  the  death  of  the  detached  bit  of  skin  is  feared 
through  the  want  of  sufficient  blood,  it  is  well  to  wrap  the  whole 
limb  in  cotton-wool  and  even  to  apply  heat  by  means  of  hot,  dry 
flannels.  The  writer  once  saved  the  right  thumb  of  a  mechanic, 
by  fastening  it  in  its  place  after  it  had  been  severed  by  a  fine 
circular  saw,  bone  and  all,  so  that  it  hung  by  a  shred  of  skin  about 
one-third  of  an  inch  in  breadth,  and  cases  are  well  authenticated 
where  a  finger  has  been  entirely  severed,  but  having  been  replaced 
at  once  and  stitched  on  or  fastened  with  plaster,  it  has  regained  its 
vitality  and  proved  a  useful  member.  The  moral  of  this  is  obvious 
— preserve  every  bit  of  skin  that  is  attached  in  any  way  to  the 
sound  integument.  This  is  especially  true  in  lacerations  of  the 
scalp,  and  no  fragment  should  be  removed  if  attached  even  by  the 
merest  point  to  the  sound  scalp,  for  such  injuries  are  very  readily 
restored  in  this  part  of  the  body  ;  but  remember  that,  to  insure 
success,  the  torn  part  must  be  accurately  readjusted  and  held 
there  in  some  way,  and  heat  applied  to  increase  the  fiow  of  blood 
to  the  injured  part.  It  frequently  happens  that  small  bits  of  skin 
are  torn  or  gouged  or  pinched  from  the  person  in  some  way,  so 
that  a  perfectly  raw  and  bleeding  surface  is  left  without  its  natural 
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covering.  These  are  the  cases  where  we  can  reasonably  hope  to 
see  the  parts  heal  by  the  '"scabbing  process,"  and  this  can  be 
secured  by  allowing  the  blood  to  dry  gradually  and  form  the 
film  spoken  of  heretofore,  or  a  little  lint  or  linen  scrapings  can  be 
soaked  in  the  blood,  as  it  exudes  from  the  wound,  placed  upon  the 
raw  surface  and  secured  there  either  with  sticking-plaster  or  a 
bandage.  Such  dressings  should  not  be  disturbed  for  a  week  at 
least,  or  until  they  are  loosened  and  ready  to  come  off  without  the 
application  of  any  force.  Should  the  scab  fail  to  develop  and  the 
wound  show  the  usual  signs  of  inflammation,  viz.,  heat,  pain,  red- 
ness, and  swelling,  the  dressings  should  be  soaked  in  warm  water 
until  they  can  be  easily  removed,  and  then  a  poultice  should  be 
applied  and  renewed  until  the  wound  assumes  a  healthy  appear- 
ance, when  it  may  be  dressed  with  cosmoline,  or  simple  ointment, 
and  covered  with  a  linen  rag. 

Contused  Wounds. 

Contused  wounds,  as  the  name  implies,  are  divisions  of  skin 
and  flesh  with  more  or  less  bruising  of  the  parts,  and  with  loss  of 
substance  to  a  greater  or  less  extent.  The  simplest  form  of  con- 
tusion is  indicated  by  the  presence  of  the  blood-blister,  and  is  the 
result  of  some  slight  injury  which  breaks  a  blood-vessel  beneath 
the  skin  without  dividing  the  skin  itself.  The  blood,  in  such  a 
slight  contusion,  is  poured  into  the  fatty  tissue  which  lies  between 
the  skin  and  the  red  flesh,  from  whence  it  is  either  absorbed  and 
disappears  in  a  short  time,  or  else  it  gradually  dries  up  and  be- 
comes consolidated  with  the  dead  tissues  above  it,  and  eventually 
scales  off,  leaving  a  new  skin  underneath.  It  sometimes  happens 
that  blood-vessels  break  beneath  the  skin,  forming  a  dark-colored 
spot  resembling  an  ordinary  bruise,  or  it  may  assume  the  intense 
redness  occasionally  seen  in  the  white  of  the  eye,  under  the  outer 
covering,  while  no  soreness  or  pain  is  experienced  by  the  patient. 
This  blood  is  gradually  taken  up  and  the  eye  resumes  its  natural 
appearance.  This  accident  has  no  importance  whatever,  and  un- 
less there  is  pain  in  the  affected  eye  no  treatment  is  needed. 
These  bruises  without  perforation  of  the  skin  are  not  always  such 
slight  affairs,  for  occasionally  we  see  a  contusion  which  not  only 
causes  an  immense  "black  and  blue"  spot  or  "blood-blister,"  but 
in  which  the  underlying  parts  are  irretrievably  pulpified  and  dis- 
organized. Sometimes,  also,  it  happens  that  a  large  quantity  of 
blood  is  poured  out  under  the  skin  from  a  contusion,  which  can- 
not be  absorbed,  and,  by  its  pressure,  causes  great  pain.  When 
the  parts  about  a  contused  wound  are  broken  or  torn,  the  edges 
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are  irregular  and  rough,  while  there  is  less  gaping  than  in  either 
incised  or  lacerated  wounds  owing  to  the  fact  that  the  force  of  the 
blow  destroys  the  vitality  of  the  injured  skin  and  muscle,  there- 
fore there  is  less  contraction.  There  is  but  little  bleeding,  for  the 
same  reason  that  holds  in  lacerated  wounds,  viz. :  the  artery  having 
been  torn  or  bruised  instead  of  cut,  its  roughened  end  favors  the 
early  formation  of  a  clot,  which  soon  occludes  the  entire  vessel. 

Treatment. — The  treatment  of  contused  wounds  of  this  charac- 
ter is  very  similar  to  that  already  given  for  lacerations,  simply 
bearing  in  mind  that  the  cleansing  process  should  be  especially 
thorough,  because  there  must  be  a  destruction  and  throwing  off 
(sloughing)  of  a  certain  amount  of  skin  and  of  parts  underneath, 
and  this  destructive  process  should  not  be  aggravated  by  the  pres- 
ence of  any  foreign  substances.  This  can  be  accomplished  with 
the  soft  sponge  and  tepid  or  cold  water,  aided  by  the  fingers  and 
tweezers.  Bleeding  to  any  considerable  extent  is  rare  in  these 
wounds,  but  if  it  does  occur,  it  can  generally  be  controlled  by  the 
application  of  ice  or  cold  water,  or  if  these  fail,  try  some  of  the 
methods  heretofore  advised  in  the  section  upon  bleeding.  In  select- 
ing a  dressing  for  an  open  contusion,  remember  that  some  inflam- 
mation must  ensue,  and  that  you  must  make  no  attempt  to  bring 
the  edges  together  or  to  hold  them  by  means  of  adhesive  strips. 

One  of  the  oldest  is  one  of  the  best  applications  for  these 
wounds,  viz.  :  compound  tincture  of  benzoin  (see  Vol.  II.).  It 
not  only  coagulates  any  blood  upon  the  surface,  but  it  seals  up 
the  wound  thoroughly,  and  of  course  protects  it  from  any  poison 
that  may  be  floating  in  the  air.  It  can  be  painted  on  with  a 
feather  and  renewed  once  or  twice  daily,  and  can  be  covered  with 
a  linen  rag  slightly  smeared  with  oil  or  mutton  tallow  to  prevent 
adhesion,  or  the  wound  may  be  left  with  no  other  covering  than 
the  film  caused  by  the  benzoin. 

Carbolized  oil  (see  Vol.  II.)  may  also  be  used  upon  this  kind  of 
injury,  covered  either  with  lint  or  rag  ;  or  cosmoline  (see  Vol.  II.) 
may  be  applied  in  the  same  manner.  If  there  is  no  pain  or  bad 
smell  it  will  not  be  necessary  to  interfere  with  either  of  these  dress- 
ings, except  to  renew  them  as  required,  but  the  wound  should 
remain  unopened  until  the  scab  which  has  formed  drops  off  and 
leaves  the  scar  visible;  but  if  there  is  pain,  or  if  a  foul-smelling 
matter  oozes  out,  then  the  wound  should  again  be  thoroughly 
cleansed  and  the  omnipotent  poultice  of  flaxseed  applied  and  re- 
newed very  frequently  until  the  sore  assumes  a  healthy  appear- 
ance, when  it  may  be  treated  like  any  open  sore  which  is  healing 
by  secondary  repair  or  "granulation." 

A  very  distinguished  surgeon  advises  that  all  lacerations  and 
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open  contusions  be  treated  with  poultices,  oiled  lint,  or  wet  rags 
from  the  first,  and  says  if  the  wounds  are  not  too  deep  they  will 
heal  at  once  without  the  formation  of  pus  or  the  presence  of 
granulations.  It  is  proper  to  state  that  as  a  matter  of  fact  these 
wounds  usually  heal  by  the  granulating  process,  and  require  the 
same  care  in  preserving  cleanliness  and  in  dressing  as  do  open  or 
lacerated  wounds.  It  sometimes  happens  that  these  granules  are 
slow  in  forming,  indolent  as  it  were,  and  then  it  is  well  to  stim- 
ulate them  to  greater  activity,  which  is  effected  by  brushing  the 
surface  of  the  sore  with  a  wash  made  by  dissolving  a  bit  of  blue 
vitriol  as  large  as  a  pea  in  half  a  coffee-cup  of  soft  water.  The 
granulations  may  be  brushed  with  this  every  day  or  two  until 
they  assume  a  healthy  red  color  and  give  evidence  of  renewed 
growth. 

In  cases  of  severe  contusion,  without  rupture  of  the  skin,  where 
a  considerable  quantity  of  blood  has  been  poured  out  underneath 
the  skin,  or  where  the  blood  has  been  effused  from  spontaneous 
rupture  of  a  vessel,  there  are  three  things  to  be  accomplished  by 
treatment,  viz.  :  to  check  further  bleeding,  to  prevent  inflamma- 
tion, and  finally,  to  restore  the  use  of  the  parts.  The  bruised  part 
should  be  placed  in  a  raised  position,  and  cold  water  or  ice  should 
be  applied  at  once  ;  these  measures,  with  rest  and  plain  diet,  and 
perhaps  a  Rochelle  or  Seidlitz  powder  (see  Vol.  II.),  will  check 
the  bleeding  and  restrain  inflammation.  A  bandage  applied,  or 
stimulating  liniments  well  rubbed  on,  after  the  tenderness  has 
subsided,  will  promote  absorption  of  the  blood  and  will  restore 
the  parts  to  their  natural  condition. 

In  that  most  disreputable  contusion,  a  "black  eye,"  the  applica- 
tion of  brandy  with  a  brush  kept  up  for  a  long  time,  or  even  alco- 
hol, will  often  prevent  the  further  effusion  of  blood.  It  is  said  that 
a  strong  solution  of  alum  or  tannin  will  effect  the  same  result. 
Raw  beefsteak  is  a  popular  remedy  of  very  apocryphal  virtue. 
[A  solution  of  nitrate  of  potash  (saltpetre),  made  by  dissolving  a 
teaspoonful  in  half  a  cupful  of  water,  will  help  to  change  the  dark 
color  to  a  brighter  red.  It  may  be  applied  by  means  of  a  piece  of 
folded  muslin,  which  must  be  kept  wet  with  the  solution.  See, 
also,  section  on Brmses  in  this  chapter. — Ed.] 

Poisoned  Wounds. 

Poisoned  ivounds  include  not  only  wounds  which  receive  the 
poison  when  the  injury  is  inflicted,  but  also  wounds  or  scratches 
originally  healthy,  but  which  have  been  poisoned  by  contact  with 
irritants,  such  as  acids  or  alkalies,  or  by  contact  with  the  morbid 
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fluids  from  animals  that  have  died  from  disease.  Wounds  from 
the  bites  and  stings  of  healthy  animals  and  insects,  and  wounds 
from  diseased  animals  or  inoculation  from  their  blood,  are  all 
considered  and  treated  as  poisoned  wounds,  differing  in  degree 
rather  than  in  character.  It  is  the  poison  that  renders  the  wound 
painful  and  dangerous,  rather  than  the  mere  division  of  the  skin. 
Thus  the  perforation  made  by  the  proboscis  of  the  musquito  is 
smaller  than  the  wound  made  by  the  point  of  a  needle,  and  yet 
the  latter  causes  a  momentary  annoyance  only,  while  the  former 
will  burn  and  itch  for  hours,  besides  causing  a  swelling  and  in- 
flammation that  is  perceptible  for  a  long  time.  In  this  country 
we  have  but  few  reptiles  whose  bite  is  poisonous,  and  the  stings  of 
our  native  insects  are  usually  followed  by  only  temporary  results, 
so  that  the  wounds  of  this  character  most  commonly  seen  are 
caused  by  the  bites  of  domestic  animals  and  the  absorption  of 
poison  by  wounds  or  scratches  previously  existing. 

Putrefying  Animal  Matter. 

The  most  common  instance  of  this  variety  is  the  dangerous 
"dissecting  wound."  contracted  by  medical  students  while  work- 
ing upon  the  dead  body,  or  by  physicians  while  making  post-mor- 
tem examinations.  As  a  rule  the  fluids  of  all  dead  animals  become 
poisonous  after  decomposition  has  begun,  and  the  greatest  care 
should  be  exercised  in  skinning  oxen  and  other  animals  dying 
from  disease  or  accidentally  killed.  The  slightest  scratch  upon  the 
hand,  or  a  "hangnail''  upon  the  finger,  may  absorb  poison  enough 
to  endanger  life,  or  the  operator  may  inoculate  himself  by  a  care- 
less use  of  the  knife,  bathed,  as  it  is.  in  the  most  deadly  of  fluids. 
Another  source  of  danger  in  skinning  or  handling  dead  animals, 
arises  from  the  presence  of  the  "flesh-fly,"  of  which  there  are 
several  varieties,  ranging  in  size  from  the  enormous  "  blue-bottle  " 
to  an  insect  smaller  than  the  house-fly,  but  which  is  armed  with  a 
double-edged  lancet  so  sharp  and  so  pointed  that  it  will  penetrate 
the  thickest  skin.  The  danger  from  this  source  can  best  be  illus- 
trated by  an  instance  that  came  within  the  personal  knowledge  of 
the  writer. 

Many  years  ago  a  farmer  in  New  Hampshire,  upon  visiting  a 
distant  pasture,  found  an  ox  which  had  been  killed  by  lightning. 
Putrefaction  had  commenced,  but  the  thrifty  farmer  secured  the 
assistance  of  a  neighbor,  and  the  two  men  removed  the  skin  from 
the  animal.  The  flesh-fly  was  present  in  great  numbers,  and  in 
the  course  of  the  afternoon  both  men  were  bitten  by  them — one 
upon  the  lip  and  one  just  under  the  eye.    Within  twenty-four 
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hours  a  most  painful  swelling  had  developed  in  both  cases,  accom- 
panied with  great  prostration  and  fever.  A  surgeon  was  called, 
who  made  free  incisions  into  the  swellings  and  applied  strong 
nitric  acid  (aqua  fortis ;  see  Vol.  II.),  but  to  no  effect,  for  both  men 
died  within  four  days  from  the  time  they  were  bitten  by  the  flies, 
which  had  previously  been  feeding  upon  the  putrid  fluids  from  the 
dead  ox.  The  disease  produced  by  such  an  apparently  trivial 
cause  is  called  "  malignant  pustule,"  but  is  sometimes  described 
as  ''  malignant  carbuncle,"  and  although  it  is  fortunately  of  very 
rare  occurrence,  it  is  as  much  to  be  dreaded  as  the  deadly  bite  of 
the  rattlesnake.  A  noted  German  writer  upon  surgery  asserts 
that  malignant  carbuncle  may  arise  from  mere  contact  with  the 
fresh  or  dried  skins  of  cattle  which  have  died  from  carbuncle,  the 
poison  being  absorbed  directly,  although  the  hands  are  free  from 
scratches  or  cuts  of  any  kind.  The  same  writer,  and  other  equally 
reliable,  state  that  the  pustule  or  carbuncle  may  result  from  the 
bite  of  flies  which  have  previously  alighted  upon  the  nose  of  a 
horse  suffering  from  "glanders,  or  farcy,"  and  it  is  generally 
understood  by  horse-breeders  that  the  fluid  which  is  so  plentifully 
thrown  oft'  in  glanders  is  highly  dangerous  in  two  ways  :  first, 
the  disease  itself  may  be  communicated  to  man  by  a  careless  use 
of  cloths,  or  even  by  wiping  the  face  with  unclean  hands  ;  and 
secondly,  a  healthy  wound  may  be  converted  into  a  poisoned  one 
by  contact  with  this  fluid  directly. 

Treatment. — The  treatment  of  poisoned  wounds,  especially  if 
very  large  or  virulent,  requires  an  amount  of  skill  rarely  found 
outside  the  medical  profession,  for  the  reason  that  besides  mere 
local  measures,  strict  attention  must  be  paid  to  the  treatment  of 
the  very  dangerous  constitutional  symptoms  that  usually  ensue. 
This  is  eminently  true  in  the  management  of  the  malignant  pustule, 
which,  as  heretofore  stated,  sometimes  results  from  inoculation 
with  the  morbid  fluids  of  both  dead  and  living  animals.  Of  course 
no  layman  would  attempt  to  treat  such  a  deadly  malady  if  a  phy- 
sician were  within  reach,  but  as  such  a  contingency  might  occur 
in  the  absence  of  a  physician,  a  few  plain  directions  may  not  be  out 
of  place.  If  the  pustule  develops  from  the  bite  of  the  flesh-fly,  or 
from,  a  mere  prick  with  the  point  of  a  knife  which  has  been  used 
about  a  dead  animal,  then  the  disease  first  appears  as  a  highly  irri- 
table and  painful  pimple  or  boil  surrounding  the  inoculated  spot. 
This  should  be  opened  at  once  with  a  sharp  penknife,  being  sure 
to  make  an  incision  entirely  through  it,  and  it  is  always  safer  to 
make  two  free  cuts  crossing  each  other,  so  as  to  lay  open  the  whole 
pustule.  When  the  bleeding  has  ceased  the  wound  should  be 
thoroughly  dried  with  lint  or  soft  rags,  and  a  thick  layer  of  some 


614 


ACCIDENTS  AND  EMERGENCIES. 


ointment,  or  even  lard  mixed  with  beeswax,  spread  upon  the  sound 
skin  around  the  pustule.  Then  a  little  mop  of  soft  rags,  fastened 
to  the  end  of  a  stick,  is  to  be  thoroughly  wet  with  nitric  acid  (aqua 
fortis)  and  pressed  steadily  upon  the  raw  surface  of  the  pustule. 
Undiluted  carbolic  acid  is  sometimes  used  instead  of  the  nitric, 
even  when  both  are  at  hand  ;  sulphuric  acid  (oil  of  vitriol)  is  a  pow- 
erful caustic  ;  arsenic  in  powder,  mixed  with  a  little  flour  and 
wet  with  a  few  drops  of  water,  may  be  applied  as  a  paste  ;  tincture 
of  iodine,  or,  better  still,  the  crude  drug  itself  ;  creosote,  in  the 
absence  of  all  the  above,  may  be  used  ;  but  better  than  either  of  the 
last  three  mentioned  is  a  bit  of  iron  as  large  as  a  "  tenpenny  "  nail, 
heated  to  a  white  heat  and  freely  applied.  If  the  iron  is  really 
brought  to  a  wh  ite  heat,  it  is  the  least  painful  of  any  of  the  caustics. 
A  constant  stream  of  water  should  fall  upon  the  wound,  of  any 
degree  of  warmth  most  comfortable  to  the  patient,  and  this  can 
easily  be  effected  by  an  arrangement  of  rubber  tubing,  or  by  a  bit 
of  wicking  immersed  in  a  vessel  of  water,  with  one  end  hanging 
over  the  wound.  The  patient  will  need  twenty-drop  doses  of  lauda- 
num or  teaspoonful  doses  of  paregoric  often  enough  to  partially 
relieve  the  pain,  while  he  should  be  fed  most  generously  with  milk, 
cream,  eggs,  and  beef -juice,  and  stimulated  with  brandy,  wine,  or 
any  kind  of  spirit.  If  the  poison  from  a  dead  animal,  or  from  a 
horse  with  the  glanders,  inoculates  a  previously  existing  wound, 
the  treatment  is  mainly  the  same,  only  there  is  no  need  of  using 
the  knife,  as  the  surface  is  already  exposed.  As  prevention  is  bet- 
ter than  cure,  should  a  person  who  has  been  exposed  to  inoculation 
discover  soon  after  that  he  has  a  scratch  or  cut,  or  "hangnail" 
upon  his  hand,  it  is  best  to  allow  a  stream  of  cold  water  to  flow  over 
it  for  a  long  time,  and  then  he  should  touch  the  suspected  spot  with 
a  stick  of  lunar  caustic,  wetting  it  slightly  and  pressing  it  well  into 
the  wound.  As  this  caustic  merely  forms  a  film  over  the  raw  sur- 
face, it  is  not  applicable  where  the  pustule  has  developed,  but  here 
it  answers  a  good  purpose.  This  caustic  is  so  valuable  as  a  protec- 
tive agent,  that  every  one  who  has  to  do  with  animals,  living  and 
dead,  should  always  carry  a  little  bit,  properly  guarded,  in  the 
pocket,  and  whenever  a  scratch  or  any  abrasion  of  the  skin  upon 
the  hands  is  noticed,  at  once  apply  it  as  directed.  Thus  protected, 
one  can  handle  the  most  putrid  substances  with  comparative  im- 
punity. Another  and  simpler  method,  where  there  are  no  con- 
siderable wounds  of  the  skin,  is  to  bathe  the  hands  freely  and 
often  in  some  kind  of  oil  or  grease,  while  engaged  in  skinning  or 
"rendering"  an  animal  that  has  died  from  disease,  or  in  which 
putrefaction  has  commenced. 
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Stings  and  Bites  of  Insects. 


A  common  form  of  poisoned  wounds  in  this  latitude  is  that 
caused  by  the  stings  of  bees  or  wasps.  These,  singly,  are  not 
dangerous  to  life,  unless  the  throat  or  back  part  of  the  mouth  be 
stung  by  one  of  these  insects,  concealed,  perhaps,  in  ripe  fruit,  and 
then  the  danger  arises  from  the  swelling, 
which  may  cause  death  by  strangulation. 
Stings  near  the  eye  are  very  painful,  and  are 
sometimes  followed  by  troublesome  inflam- 
mation. A  large  number  of  stings  inflicted 
at  the  same  time  may  cause  death  by  shock, 
as  in  the  case  of  a  child  in  Vermont,  who 
overturned  a  bench  upon  which  were  stand- 
ing four  hives  of  bees.  The  child's  head, 
neck,  hands  and  arms  were  instantly  covered 
with  the  infuriated  insects.  The  pain  was  at 
first  terrible,  but  it  soon  subsided,  and  she 
died  in  a  few  hours  from  collapse  following 
the  shock.  Animals  are  not  unfrequently 
killed  in  the  same  manner.  The  writer  re- 
members seeing  the  bod- 
ies of  a  span  of  fine  car- 
riage-horses, which  had 
been  tied  near  an  apiary 
containing  several  hives, 
the  inmates  of  which  made 
a  combined  attack  upon 
them,  stinging  them  about 

the  head  and  eyes  and  ad-  *?.*he  punctme  made  by  the 

.  sting. 

hering  to  them  in  their 

mad  race  of  more  than  a  mile  to  the  stable 
where  they  were  kept.  One  of  the  horses  died 
in  about  six  hours,  while  the  other  lived  for  more  than  twelve. 
The  sting  of  an  insect  of  this  class  is  always  followed  by  swelling, 
inflammation,  and  a  peculiar,  but  very  severe  pain.  If  treated 
properly  and  promptly,  the  pain  ceases  in  a  very  short  time,  while 
the  swelling  subsides  more  slowly.  The  bites  of  few  insects  in  this 
country  are  followed  by  serious  results.  In  the  northern  portion  of 
the  Union  there  exists  a  small  black  spider,  which  constructs  no 
web,  but  which  leads  a  wandering,  predatory  life,  "foraging  for 
grub,"  as  Sherman's  soldiers  called  it — wherever  blood  is  to  be 
found.    This  insect  is  rarely  seen  by  the  person  attacked,  as  it 


FiGunE  237. — The  lancets 
and  sheath  of  the  sting  of  a 
bee.  The  object  at  the  upper 
portion  of  the  illustration  is 
the  poison-bag,  from  which, 
by  the  action  of  muscles,  the 
poisonous  fluid  is  injected  in- 


FiGURE  236.— The  Ian 
cet  of  the  wasp. 
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Figure  S38.— (After  Pack 
ARB). — The  Flea  (greatly  en- 
larged). 


usually  bites  while  the  victim  is  sleeping,  and  the  slightest  motion 
will  cause  the  spider  to  depart  in  a  series  of  leaps  that  carries 
it  instantly  beyond  the  reach  and  vision  of  the  sufferer.  This 
"hunting  spider/'  as  it  is  called,  is  usually  found  in  old  houses 
or  about  dead  and  rotten  logs  and  trees,  and  sometimes  will 

attack  one  who  is  awake,  provided  the  per- 
son keeps  perfectly  still.  The  writer  has 
treated  a  case  of  bite  by  this  spider  in  which 
the  results  were  intense  pain,  swelling, 
heat,  and  redness,  followed  by  an  abscess, 
which  discharged  a  large  quantity  of  mat- 
ter. The  large  spider  of  the  Southwest, 
called  the  tarantula,  is  as  venomous  as  it 
is  ugly  in  appearance,  biting  whoever  dis- 
turbs it.  The  inflammation,  swelling  and  pain,  and  the  constitu- 
tional depression  following  the  bites  of  spiders,  is  more  severe 
than  similar  symptoms  from  the  sting  of  any  insect,  the  scorpion 
alone  excepted  ;  but  fortunately  they  are  of  rare  occurrence,  and 
are  usually  unattended  with  danger,  if  the  treatment  is  prompt 
and  judicious,  as  heretofore  remarked. 

The  lancet  of  the  mosquito  consists 
of  six  bristle-shaped  organs,  which  are 
folded  together,  when  not  in  use,  with- 
in a  gutter-shaped  sheath.  The  six 
"  bristles  "  are  together,  and  with  lit- 
tle apparent  effort  thrust  into  the  skin, 
and  the  blood  is  drawn  through  the 
channel  formed  between  them.  Ac- 
cording to  Dr.  A.  S.  Packard,  Jr.,  no 
poison  glands  have  been  demonstrated 
to  exist  in  the  head  of  the  mosquito, 
flies,  or  other  six-footed  insects,  and 
this  authority  questions  whether  the 
irritation  is  not  produced  by  the  barbed 
character  of  the  organ  rather  than  by 
the  presence  of  a  poisonous  fluid. 

The  Cimex  lectularius,  or  bed-bug, 
distributed  pests  of  the  human  race, 


Figure  339.  (After  Packard).— The 
lancet  of  the  mosquito,  greatly  enlarged. 
J/  in  both  figures  indicates  the  bristles 
forming  the  lancet.  The  central  object, 
in  the  upper  figure,  is  the  gutter-shaped 
sheath  which  holds  the  lancet  when  not 
in  use. 


is  one  of  the  most  widely- 
and  is  the  cause  of  much 
annoyance  among  adults  and  suffering  among  infants.  Unless 
scrupulous  cleanliness  is  enforced,  the  use  of  vermin-powders  will 
be  of  but  little  aid  in  preventing  its  increase  when  it  once  finds 
lodgement.  The  most  destructive  foe  of  the  bed-bug  is  the  cock- 
roach, by  which  large  numbers  are  destroyed.  Fumigating  a 
house  with  brimstone,  as  directed  in  Vol.  II.,  will  exterminate 
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Figure  241. 
(After  Packard). 
The  Bed-bug 
(enlarged). 


them,  and  so  will  a  mixture  of  three  parts  of  unpurified  petroleum 
with  one  hundred  parts  of  water.  The  latter  must  be  introduced 
into  all  holes  and  cracks  in  houses,  while  bedsteads 
ought  to  be  scalded  with  boiling  water,  and  then  the 
cracks  should  be  smeared  with  mercurial  ointment. 
Instead  of  the  scalding  (which  is  likely  to  injure 
varnish),  a  spray  of  benzine,  produced  with  an 
atomizer  (see  Vol.  II.),  may  be  thrown  into  every 
crevice  ;  but  while  using  it  there  must  be  no  open 
light  near,  on  account  of  the  risk  of  explosion.  It 
has  been  stated,  for  the  benefit  of  travellers,  that 
when  a  light — even  a  dim  one — is  kept  burning 
through  the  night  in  a  bed-room,  bed-bugs  will  not  venture  from 
the  crevices  in  which  they  hide  themselves  during  the  day-time. 

More  or  less  common  in  all  parts 
of  the  United  States,  and  very  nu- 
merous in  the  tropics,  are  found  a 
variety  of  ticks.  They  are  most  com- 
mon in  woods,  where  they  attach 
themselves  to  the  skins  of  animals, 
and  frequently  to  human  subjects. 
They  bury  the  head  in  the  skin  and 
then  gorge  themselves  with  blood. 
Their  presence  does  not  generally 
cause  much  irritation  beyond  simple 
itching,  and  if  left  they  will  die  after 
a  few  days.  Their  removal  is  not 
easy,  owing  to  their  grapnel-like 
jaws,  which  enable  them  to  hold  on 
in  spite  of  considerable  force  ;  but,  by 
seizing  them  with  forceps,  the  body 
may  be  pulled  away,  and  with  the  aid  of  fine  tweezers,  and  nick- 
ing the  edge  of  the  opening  in  the  skin  with 
a  penknife,  the  head  can  be  extracted. 

A  very  common  torment  of  tropical  Amer- 
ica is  the  Chigoe,  Jigger,  Bicho,  Chique,  or 
Pique,  as  it  is  called  by  the  natives.  The 
adjoining  figure  shows  the  insect  very  much 
enlarged,  and  the  gravid  female  of  natural 
size.  The  female,  during  the  dry  season, 
bores  into  the  feet  of  the  natives,  the  opera- 
tion requiring  but  a  quarter  of  an  hour,  usu- 
ally penetrating  under  the  nails,  and  lives  there  until  her  body 
becomes  distended  with  eggs,  the  abdomen  swelling  out  to  the  size 


Figure  240.  (After  Packard.)— The 
Tick  (ma.srnified).  The  figure  at  the  left 
lower  corner  is  the  shape  of  the  fully- 
developed  tick,  the  illustration  on  the 
right  side  being  a  more  magnified  repre- 
sentation of  the  toothed  jaws  by  means 
of  which  the  tick  retains  it.s  hold. 


Figure  242.  (After  Pack- 
ard).— The  Chigoe,  or  Jig- 
ger. The  smaller,  globular 
figure  represents  the  female 
insect  of  natural  size,  with  the 
abdomen  enormously  distend- 
ed with  eggs. 
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of  a  pea.  The  presence  of  the  insect  often  causes  distressing  sores, 
and  the  best  preventive  consists  in  cleanhness  and  the  constant 
wearing  of  slippers  or  shoes  when  in  the  house,  and  boots  when 
out  of  doors.  * 

The  Black  Fly,  Punkey,  or  Midge,  found  in  the  woods  of  the 
Northern  States  and  on  the  Western  prairies  (where  it  is  called 
the  Buffalo-fly),  is  an  intolerable  pest  at  some  seasons  of  the  year. 
It  is  very  small,  and  cannot  be  scared  away  like  the  mosquito.  In 
Illinois  it  has  been  known  to  plague  horses  to  death,  and  in  Hun- 
gary, where  it  also  abounds  in  immense  numbers, 
it  often  kills  cattle.  Hunters  resort  to  various 
measures  to  prevent  its  attacks,  of  which  the  fol- 
lowing are  among  the  best  known  : 

A  smouldering  fire  of  chips,  called  a  "  smudge," 
is  so  placed  that  the  wind  will  blow  the  smoke 
about  the  camp.  This  is  an  effectual  preventive 
Figure  243.  of  the  attacks  of  mosquitocs  as  well.  Exposed 
Th^MTd|lt"r^  Black  P^rts  of  the  body  may  be  greased  with  an  oint- 
Fiy^  considerably  mag-  meut  of  One  drachm  of  the  oil  of  pennyroyal  added 
to  an  ounce  of  simple  cerate,  or  lard.  Or  equal 
parts  of  wood-tar  and  sweet-oil  may  be  applied  at  intervals  during 
the  day  to  the  face  and  hands.  The  latter  preparation  is  easily 
washed  off  with  soap  and  water,  and  has  the  additional  advantage 
of  preventing  sun-burn.] 

The  Treatment  of  the  stings  of  bees  and  wasps  is  usually  a 
very  simple  affair,  where,  as  it  generally  happens,  there  is  but  one 
wound.  The  domestic  remedies  most  commonly  used  are  the 
application  of  a  cool  poultice  of  raw  mashed  potatoes,  clay,  or  loam 
moistened  with  water,  cabbage-leaves  previously  pounded  or  rolled, 
and  sweet  oil.  Sometimes  dry  applications,  like  flour  or  chalk,  are 
used.  These  answer  the  purpose  in  most  cases  ;  but  occasionally  a 
person  is  stung  who  is  very  susceptible  to  the  effect  of  such  inju- 
ries, and  excessive  inflammation,  swelling,  and  pain  develop  about 
the  wound,  while  there  is  considerable  sympathetic  fever.  In 
such  cases  the  best  application  is  ammonia- water  or  sal  volatile 
applied  until  the  severity  of  the  symptoms  have  abated,  when  it 
may  be  covered  from  the  air  with  the  cool  poultice  or  a  cabbage- 
leaf,  or  even  a  bit  of  oiled  silk.  If  the  ammonia  or  sal  volatile 
are  not  at  hand,  a  little  cooking-soda,  slightly  moistened,  or  some 
damp  table  salt  will  answer  a  very  good  purpose.  A  half-tea- 
spoonful  of  sugar  of  lead  dissolved  in  a  teacup  of  cold  water 
makes  a  very  grateful  application.    In  some  cases  the  sting  is 


*  A.  S.  Packard,  Jr.,  "  Guide  to  the  Study  of  Insects." 
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left  in  the  wound,  and  when  thus  it  happens  it  should  be  extracted 
with  tweezers  before  any  local  application  is  made.  When  the 
sting  is  inflicted  upon  the  inside  of  the  mouth,  throat,  or  on  the 
tongue,  it  is  a  much  more  serious  affair,  and  the  treatment  should 
be  very  prompt.  If  the  sting  remains  in  the  wound,  it  should  be 
removed  if  possible,  as  its  presence  adds  greatly  to  the  danger  of 
suffocation,  and  then  the  patient  should  use  hot  salt  and  water 
as  a  gargle,  alternated  with  hot  vinegar  and  water,  while  the 
neck  should  be  enveloped  in  cloths  wrung  out  in  hot  water  and 
renewed  very  often.  If  this  does  not  afford  immediate  relief, 
the  swollen  part  should  be  pricked  or  cut  in  several  places  with 
the  point  of  a  sharp  penknife,  and  the  same  gargles  continued, 
in  the  hope  of  reducing  the  swelling  by  causing  a  copious  flow 
of  blood  and  saliva.  Leeches  may  be  applied  if  possible,  but 
this  is  very  difficult.  If  all  these  measures  fail,  life  can  only  be 
saved  by  making  an  opening  into  the  windpipe,  but  of  course  this 
must  be  done  by  a  surgeon.  If  a  person  is  stung  in  many  places 
at  the  same  time,  the  relief  of  the  excruciating  pain  is  the  first  in- 
dication, and  here  the  ammonia- water  must  be  used  very  freely, 
while  twenty  drops  of  laudanum  or  a  teaspoonf  ul  of  paregoric  must 
be  given  at  intervals  of  forty  or  sixty  minutes  until  the  intensity 
of  the  pain  is  relieved.  In  this  case  the  weak  lead-wash  makes  a 
very  good  application,  as  does  also  the  moistened  soda  or  salt.  In 
an  emergency,  where  the  lead  and  ammonia  are  not  to  be  had, 
cologne-water,  or  vinegar  diluted  with  water,  may  be  used,  and 
the  common  soap  liniment  or  "  opodeldoc  "  may  be  freely  applied 
after  the  pain  is  partially  relieved.  As  the  physical  depression 
which  follows  a  number  of  stings  is  very  marked,  the  patient 
should  take  cordials  and  stimulants  very  freely  until  the  pulse  at 
the  wrist  becomes  firm  and  steady.  As  a  rule  in  such  severe 
cases,  the  remedies  mentioned  are  to  be  used  to  save  time  and  suffer- 
ing while  a  messenger  goes  for  the  nearest  intelligent  physician. 

The  bites  of  spiders  are  treated  upon  the  same  general  plan  al- 
ready given  for  the  stings  of  bees,  bearing  in  mind  the  greater  se- 
verity of  the  spider-bite,  and  the  fact  that  they  are  more  likely  to 
be  followed  by  abscess.  The  old  writers,  who  indulged  in  a  great 
deal  of  romancing  concerning  the  bite  of  the  Tarantula  and  other 
large  spiders,  say  that  the  swelling,  lividity,  and  cramps  which 
follow  these  injuries  were  best  treated  by  free  scarifications  and 
wine.  This  would  be  very  judicious  treatment,  even  now,  for  such 
symptoms  ;  but,  fortunately,  our  native  spiders,  with  two  or  three 
exceptions,  are  neither  large  nor  venomous.  The  bite  of  the 
"hunting  spider"  should  be  treated  with  the  ammonia-water  or 
lead-wash,  and  if  an  abscess  results,  as  sometimes  happens,  it 
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should  be  poulticed  until  '•  ripe,"  and  then  opened  with  a  sharp- 
pointed  knife.  When  prolonged  inflammation  or  abscess  follows 
the  bite  or  sting  of  any  insect,  the  system  must  be  supported  with 
some  cordial  or  stimulant ;  and  when  wine  or  spirit  is  objected 
to,  a  capital  substitute  is  found  in  Huxham's  tincture  of  bark 
[Dose,  one  to  four  teaspoonf  uls] .  A  grain  or  two  of  quinine  may  be 
administered  three  times  daily,  in  addition  to  the  wine  or  brandy. 
For  sudden  depression  or  partial  collapse  following  a  severe 
wound,  or  a  number  of  wounds  of  this  character,  no  better  stim- 
ulant can  be  given  than  the  spirits  of  ammonia  (twenty-five  drops 
to  a  teaspoonful)  diluted  with  water,  and  frequently  repeated. 
This  remedy  is  the  sheet-anchor  with  many  physicians  in  the 
treatment  of  all  kinds  of  poisoned  wounds,  and  its  administration 
should  be  continued  until  the  patient  is  either  out  of  danger  or 
beyond  help.  It  is  so  valuable  that  a  small  vial  of  it  ought  to 
find  place  in  every  family  medicine-chest. 

Scorpion  and  Centipede  Bites. 

Before  leaving  this  subject  altogether,  it  is  proper  to  mention 
that  although  the  ordinary  wounds  inflicted  by  insects  have  been 
mentioned,  there  are  two  species  found  in  the  Southern  and  South- 
western States  of  the  Union,  the  bites  or  stings  of  which  are  much 


Figure  244. — The  African  Scorpion. 


dreaded  by  strangers.  I  allude  to  the  Scorpion  and  the  Centipede, 
the  former  inflicting  a  sting  which  has  many  of  the  properties  of 
that  of  the  bee  and  wasp,  although  much  more  active.  The  wound 
is  comparatively  harmless,  the  only  effect  being  a  tolerably  smart, 
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but  transient  inflammation.  In  Asia  and  Africa  this  animal  at- 
tains a  large  size,  and  its  sting  is  followed  by  great  suffering,  and 
even  loss  of  life.  In  those  countries  the  great  remedy  is  olive  oil, 
and  an  idea  prevails  that  its  virtues  are  increased  by  steeping  in  it 
the  bodies  of  scorpions  previous  to  its  application.  The  wound 
caused  by  the  sting  of  our  native  scorpion  is  best  treated  by  the 
applications  already  recommended  for  the  stings  of  bees  and 
wasps.  Should  the  symptoms  not  yield  promptly  to  such  mild 
measures  and  the  wounded  parts  take  on  excessive  inflammation 
or  great  swelling,  it  should  be  well  washed  with  salt  and  water, 
then  pricked  in  sevei'al  places,  or  slight  cuts  made  with  a  knife, 
and  bleeding  encouraged  by  the  application  of  hot  water,  and  the 
whole  covered  with  a  thick,  hot  poultice.  If  the  system  is  much 
depressed,  the  patient  should  take  brandy  and  ammonia,  while 
laudanum  or  paregoric  can  be  given  to  relieve  pain. 

The  bite  of  the  Centipede  is  a  much  more  serious  matter,  as  the 
animal  often  attains  a  length  of  five  to  seven  inches,  and  its  as- 
sault is  occasionally  followed  by  severe  symptoms,  and  even  death. 
The  poison-bag  is  lodged  within  the  jaw,  and  the  bite  is  exceed- 
ingly painful,  and  is  followed  by  swelling  and  discoloration,  along 
with  fever  and  delirium.  In  one  recorded  case  the  patient  only 
survived  the  bite  about  six  hours.    The  most  approved  treatment 


Figure  345. — The  Centipede,  natural  size. 


for  these  bites  is  the  application  of  ammonia  and  alcohol  to  the 
surface,  while  both  should  be  given  internally,  with  laudanum  to 
allay  pain. 

As  the  extraction  of  the  poison  is  of  great  importance,  the 
wound  should  be  immediately  enlarged  with  a  sharp  knife  until 
the  blood  flows  freely,  and  then  sucked  for  a  long  time,  as  this 
poison,  like  that  of  the  rattlesnake,  is  harmless  when  taken  into  the 
stomach,  unless  there  should  happen  to  exist  an  abrasion  of  the 
lips  or  a  sore  of  any  kind  within  the  mouth.  A  good  substitute  for 
this  mode  of  extracting  the  poison,  and  perhaps  preferable  to  it,  is 
the  cupping-glass,  which  is  very  easily  applied.    Take  a  common 
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tumbler,  or  even  a  teacup,  and  throw  into  it  a  bit  of  lighted  paper 
or  a  lock  of  cotton  wet  in  alcohol.  Then,  while  burning  briskly, 
place  it  bottom  up  over  the  wounded  part,  and  hold  it  there  firmly 
until  the  fire  is  extinguished,  which  will  occur  in  a  few  seconds. 
Thus,  by  creating  a  partial  vacuum,  the  flesh  will  rise  perceptibly 
under  the  tumbler,  which  draws  upon  it  very  strongly  and  causes 
the  blood  to  flow  freely.  This  is  a  very  simple  and  safe  substitute 
for  "sucking"  any  kind  of  poisoned  wound,  and  is  absolutely 
painless,  as  the  lighted  paper  is  burned  out  before  the  skin  can  be 
scorched  in  the  slightest  degree. 

Snake-Bites. 

"We  have  in  this  country  but  few  serpents  whose  bites  are  fol- 
lowed by  dangerous  symptoms.  In  the  extreme  south  and  south- 
west there  are  a  few  reptiles  which  seem  to  be  universally  dreaded, 
such  as  the  ''moccasin,''  the  "chicken  snake,''  and  the  terrible  ''king 
snake,"  which  last,  by  the  way,  is  not  a  true  snake,  but  a  species  of 
lizard,  with  the  feet  situated  near  the  extremities.  The  one  venom- 
ous reptile  which  is  more  or  less  abundant  throughout  the  entire 
continent,  and  under  whose  fangs  a  hecatomb  of  victims  have 
perished,  is  the  rattlesnake.  So  much  nonsense  has  been  written 
concerning  this  animal,  that  until  recently  it  has  been  difficult  to 
distinguish  fact  from  fiction  ;  but  in  1868,  Dr.  S.  Weir  Mitchell,  of 
Philadelphia,  gave  to  the  world  the  results  of  a  series  of  observa- 
tions and  experiments,  which  have  effectually  solved  all  doubts  con- 
cerning this  reptile.  He  has  shown  that  this  snake  cannot  poison 
itself,  and  that  it  is  not  unlike  other  reptiles  in  this  particular. 
Dr.  M.  has  also  shown  that  the  poison-virus  has  no  effect  upon  the 
mouth  or  stomach,  and  that  it  may  be  swallowed  with  impunity. 
Its  specific  effect  is  to  weaken  all  the  tissues  under  the  skin,  so  that 
the  blood-vessels  give  way,  and  the  blood,  which  becomes  unnatu- 
rally thin,  is  poured  out,  forming  large  discolored  spots.  He  divides 
the  effects  of  a  bite  into  two  stages  :  during  the  first  the  symptoms 
are  vomiting,  deadly  coldness,  irregular  and  faltering  pulse,  the 
skin  either  livid  or  yellow,  bleeding  from  the  nose,  fainting,  convul- 
sions, and  delirium.  Meanwhile  the  bitten  part  swells  immensely 
and  becomes  mottled  with  effused  blood.  Sometimes  there  is  ex- 
cruciating pain  and  sometimes  complete  numbness.  If  the  victim 
does  not  die  in  this  stage,  he  passes  into  the  second,  during  which 
large  abscesses  form  in  the  swollen  parts,  filled  with  bloody,  un- 
healthy pus,  and  which  are  attended  with  low  fever.  After  death 
the  body  putrefies  rapidly.  With  this  frightful  train  of  results  it 
is  easy  to  conceive  that  districts  infested  by  this  snake  would  be 
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depopulated  ;  and  this  would  undoubtedly  happen  were  it  not  that 
its  rattle  is  invariably  sounded  before  the  attack,  thus  giving  time 
and  opportunity  for  escape. 

It  is  a  singular  fact  that  the  rattlesnake's  bite  has  no  effect 
upon  swine,  owing  probably  to  the  thick  layer  of  fat  about  the 
head  and  neck.  A  hog  has  been  seen  to  attack,  kill,  and  eat 
them,  apparently  not  at  all  incommoded  by  the  bites  received  in 
the  combat.  A  contractor  who  constructed  the  railway  between 
Niagara  Falls  and  Detroit,  told  the  writer  that  a  large  gang  of 
Irish  workmen  were  driven  from  a  certain  locality  on  the  line  by 
rattlesnakes,  which  were  very  numerous  and  decidedly  aggressive. 
Following  the  advice  of  a  Canadian  farmer,  the  contractor  procured 
a  drove  of  swine,  which  were  driven  upon  the  infested  spot  and 
kept  there  for  several  days  without  food,  watched  by  outlying 
sentinels  to  prevent  them  from  straying  beyond  certain  limits. 
The  cure  was  radical,  as  the  hungry  hogs  sought  out  and  devoured 
nearly  every  snake  upon  several  acres  of  rocky  ground.  Early  in 
September,  at  the  latest,  this  snake  sheds  its  entire  skin,  even  to 
the  covering  of  the  eyes,  and  appears  in  all  the  glories  of  a  new 
dress.  While  the  old  skin  is  becoming  detached  from  about  the 
head,  the  snake  is  entirely  blind  and  will  strike  in  the  direction  of 
any  sound  near  it,  and  this  is  the  explanation  of  its  being  so  much 
more  dangerous  in  the  month  of  August. 

The  weapon  with  which  this  animal  does  its  deadly  work  is 
not  a  true  tooth,  as  is  generally  supposed,  but  is  a  fang — or  rather 
a  pair  of  them — which  lie  concealed  under  a  fold  of  the  mouth- 
lining,  and  are  never  used  except  as  offensive  weapons.  They 
are  never  seen  unless  the  snake  is  irritated,  when  they  are  in- 
stantly raised  and  darted  forth  with  great  force  into  the  skin  of 
the  person  attacked,  and  at  the  same  instant  the  poison  is  in- 
jected through  a  canal  which  runs  upon  the  outside  of  the  fang. 
The  snake,  according  to  Dr.  Mitchell,  does  not  bite,  but  strikes, 
making  a  punctured  wound.  The  effects  of  the  wound  vary  ac- 
cording to  the  situation  of  the  part,  the  acrid  character  of  the  poi- 
son, and  the  age  of  the  patient.  Many  persons  bitten  either  escape 
altogether,  or  suffer  slightly,  the  poison  either  not  reaching  the 
tissues  which  would  absorb  it,  or  being  too  inert  to  act.  Adults 
suffer  less  than  children,  because,  as  is  supposed,  they  possess 
greater  vigor  of  constitution.  The  poison  is  much  weakened,  if 
not  destroyed,  by  a  rapid  succession  of  bites,  while  wounds  upon 
the  extremities  are  less  dangerous  than  those  upon  the  trunk. 
Notwithstanding  these  exceptions,  so  many  persons  have  died  from 
this  cause,  that  it  is  more  dreaded  than  any  accident  that  can  hap- 
pen to  man,  with  one  exception,  to  be  mentioned  hereafter.  The 
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time  that  elapses  between  the  bite  and  the  fatal  termination  varies 
very  much.  One  man  bitten  in  Baltimore  died  in  twenty-eight 
minutes.  A  person  in  New  York  City  died  in  forty  minutes  after 
receiving  a  bite  upon  the  forefinger.  Dr.  Wainwright,  also  of  New 
York,  lost  his  life  in  six  hours  after  being  bitten  upon  the  middle 
finger.  Instances  are  recorded  where  death  has  ensued  at  all  peri- 
ods from  one  day  to  six  weeks,  which  makes  it  probable  that  in 
the  first  series  of  cases  the  fang  penetrated  a  tolerably  large 
blood-vessel,  so  that  the  poison  made  the  circuit  of  the  circulation 
in  a  few  minutes,  thus  inoculating  the  whole  system. 

The  bite  of  the  "  water-moccasin  "or  "  cotton-mouth,"  and  the 
"  copperhead,"  are  quite  as  deadly  as  the  bite  of  the  rattlesnake, 
and  in  the  South  are  even  more  dreaded,  as  they  give  no  warn- 
ing of  their  presence,  and  attack  everything  that  comes  within 
reach. 

The  Treatment  of  the  bite  of  the  rattlesnake  will  serve  as  a 
guide  to  the  treatment  of  the  wounds  inflicted  by  the  other  varie- 
ties of  snakes  mentioned,  as  the  former  are  much  the  most  com- 
mon, owing  to  the  wide  distribution  of  that  particular  serpent. 
Much  has  been  said  and  written  concerning  the  cure  of  these  bites, 
and  the  public  press  and  even  scientific  journals  occasionally  an- 
nounce the  discovery  of  some  specific  that  is  to  render  the  venom- 
ous stroke  of  the  rattlesnake  as  harmless  as  a  bee-sting,  Within 
ten  years  the  newspapers  gave  a  minute  account  of  a  so-called 
"  snake-stone,"  which  had  the  power  of  extracting  the  poison  from 
such  a  wound,  adhering  to  it  by  some  unknown  force,  and  drop- 
ping off  when  satui*ated  with  the  virus  from  the  bite.  It  could 
then  be  soaked  in  vinegar  until  its  original  color  was  restored, 
when  it  was  again  fit  for  use.  One  of  these  invaluable  stones  was 
said  to  be  in  possession  of  a  Virginian,  who  received  it  as  an  heir- 
loom from  his  ancestors,  and  that  he  had  cured  numbers  of  persons 
who  had  been  bitten.  It  was  still  further  stated  that  the  quarry 
from  whence  the  stone  was  originally  obtained  had  been  discov- 
ered in  the  mountains  of  North  Carolina,  and  that  preparations 
were  making  for  mining  it  upon  a  large  scale.  Of  course  the 
whole  story  was  either  a  fiction  founded  upon  a  supposed  fact,  or 
else  it  was  the  first  step  in  a  deliberate  plan  to  defraud.* 

*  ["Mr.  Hakdy  describes  the  'snake-stone,'  or  pied  r  a  ^Miisonm  of  Mexico,  as  being 
made  and  used  in  the  following  manner:—'  Take  a  piece  of  hart's  horn  of  any  convenient 
size  and  shape,  cover  it  vrell  round  with  grass  or  hay,  inclose  both  in  a  thin  sheet  of  cop- 
per well  wrapped  round  them,  and  place  the  parcel  in  a  charcoal  fire  till  the  bone  is 
sufficiently  charred.  When  cold,  remove  the  calcined  horn  from  its  envelope,  when 
it  will  be  ready  for  immediate  use.  In  this  state  it  will  resemble  a  solid,  black,  fibrous 
substance  of  the  same  shape  and  size  as  before  it  was  submitted  to  this  treatment. 
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In  Europe  the  Eau  de  Luce  "  was  regarded  as  a  certain  cure, 
and  until  quite  lately,  a  remedy  called  "  Bibron's  Antidote"  was 
relied  upon,  even  by  physicians,  as  a  sure  means  of  neutralizing 
the  effects  of  the  injected  poison  of  the  rattlesnake.  Dr.  Ham- 
mond, of  New  York,  once  prescribed  a  mixture  similar  to  Bibron's, 
and  this  neutralizing  virtue  has  also  been  claimed  for  a  solution  of 
arsenic  ;  but  Dr.  Mitchell  has  proved  conclusively  that  none  of 
these  medicines  possess  any  such  virtues.  Professor  Halford,  of 
Australia,  injects  the  water  of  ammonia  into  the  veins  of  a  person 
bitten  by  the  serpents  of  that  country,  and  claims  that  it  cures  in 
every  case.  Its  use  in  America  only  proves  that  the  virus  of  the 
Australian  snake  is  less  active  than  that  of  the  rattlesnake,  for  it 
has  failed  completely  here.  As  the  case  now  stands,  it  would  seem 
that  there  is  no  known  antidote  or  cure  for  the  bite  of  some  of  our 
native  snakes,  and  the  victim  of  an  attack  must  depend  upon  the 
knife,  ligature,  and  cupping-glass,  or  trust  to  the  chance  afforded 
him  by  heroic  doses  of  whiskey — and  prudence  would  dictate  the 
use  of  all  these  means. 

The  first  thing  to  be  done  when  bitten  is  to  put  a  cord  above 
the  wound,  i.  e.,  between  the  wound  and  the  heart,  to  prevent  the 
poison  from  making  the  round  of  the  circulation.  This  must  be 
done  at  once,  and  with  the  best  substitute  for  a  cord  that  can  be 
procured  instantly.  A  leather  strap,  a  cravat,  a  shoe-string,  a 
handkerchief,  or  a  strip  torn  from  the  clothing,  must  be  put  about 
the  limb  and  drawn  as  tightly  as  possible.  If  any  doubt  exists  as 
to  the  efficiency  of  the  ligature  used,  put  on  another  above  it ;  and 
even  then  it  is  well  to  get  a  stout  stick  under  the  cord,  and,  by 
twisting  it  as  directed  in  the  section  upon  "  Bleeding,"  get  a  still 
firmer  pressure  to  bear  upon  the  blood-vessels.  Next,  if  possible, 
cut  out  the  part  bitten  with  a  pen-knife,  being  sure  to  cut  deep 
enough.  Do  not  think  of  the  injury  done  the  limb  by  the  cut,  but 
remember  that  life  itself  depends  upon  your  courage,  and  then  use 
the  knife  freely  and  quickly.  I  have  seen  it  recommended  to  in- 
sert a  small  stick  or  stalk  of  grass,  or  a  straw  into  the  puncture 
made  by  the  fang,  and  use  that  as  a  guide  to  the  knife,  cutting 
around  and  below  it,  making  two  incisions  in  the  shape  of  an 
ellipse,  thus  3  The  wound  should  then  be  sucked  thoroughly, 
or,  if  possible,  apply  the  cupping-glass  or  tumbler,  as  heretofore  di- 

Use. — The  wound  being  slightly  punctured,  apply  the  bone  to  the  opening,  to  which  it  will 
adhere  firmly  for  the  space  of  two  minutes,  and  when  it  falls  it  should  be  received  into 
a  basin  of  water;  it  should  then  be  dried  in  a  cloth,  and  again  applied  to  the  wound. 
But  it  will  not  adhere  longer  than  about  one  minute.  In  like  manner  it  may  be  applied 
a  third  time  ;  but  now  it  will  fall  almost  immediately,  and  nothing  will  cause  it  to  ftdhere 
anymore.'" — Fayrer,  "Poisonous  Snakes  of  India."] 
Vol.  1,-40 
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rected,  sucking  or  cupping  for  some  minutes,  when  the  wound 
should  be  bathed  in  hot  water  to  encourage  bleeding.  Remember 
that  the  wound  cannot  be  sucked  with  safety  if  there  is  any  sore 
or  abrasion  upon  the  lips  or  in  the  mouth,  and  hence  the  cupping- 
glass  is  most  desirable  where  it  can  be  used  to  advantage.  In- 
stead of  this,  if  any  strong  ammonia  or  caustic  potash  or  nitric 
acid  is  at  hand,  the  fresh  wound  may  be  freely  cauterized  ;  or,  bet- 
ter still,  it  may  be  thoroughly  burned  out  with  a  hot  iron,  where 
the  bite  has  been  simply  cut  out  and  sucked,  or  cupped. 

Dr.  Gross  advises  the  free  application  of  tincture  of  iodine,  as 
soon  as  it  can  be  obtained,  over  all  the  parts  surrounding  the  bite. 
Where  the  patient  is  so  situated  that  the  part  cannot  be  cut  out, 
Dr.  Mitchell  recommends  the  use  of  the  "intermittent  ligature," 
as  he  aptly  calls  it,  which  simply  means  relaxing  the  cord  about 
the  limb  for  an  instant  ;  then  drawing  it  tightly  again,  and  repeating 
this  often  enough  to  prevent  injury  to  the  parts  below  the  cord. 
By  this  means  he  lets  only  a  little  of  the  poison  into  the  general 
circulation  at  a  time,  and,  by  stimulating  the  patient  freely,  he 
thus  fights  the  enemy  in  detachments,  instead  of  encountering  the 
accumulated  force  of  all  the  virus. 

This  brings  us  to  the  great  American  remedy,  or  "Western 
Cure,"  as  it  is  called,  for  snake-bites,  and  which  has  dignified  very 
poor  whiskey  with  the  title  of  "  antidote."  Experience  has  proved 
that  whiskey  has  no  special  virtue  as  an  antidote,  but  that  alcohol 
in  some  form  is  indispensable  in  the  treatment  of  snake-bite.  You 
cannot  administer  it  too  soon,  either,  but  should  commence  at  once, 
giving  frequent  and  full  doses  of  brandy,  rum,  whiskey,  or  gin, 
until  signs  of  intoxication  appear  ;  but  you  need  not  expect  to  see 
these  signs  very  soon,  for  the  general  depression  that  follows  a 
snake-bite  is  so  great  that  the  patient  will  bear  an  immense 
amount  of  alcohol  without  becoming  inebriated.  The  administra- 
tion of  the  spirit  should  accompany,  but  not  be  substituted  for,  the 
ligature  and  other  measures  advised,  for  men  have  died  from 
snake-bite  while  in  a  state  of  profound  intoxication,  while  many 
cases  of  recovery  are  recorded  where  the  knife  and  ligature,  one 
or  both,  have  been  used  along  with  free  stimulation.  If  within 
reach,  it  is  a  good  plan  to  give  ammonia  (one-half  to  one  teaspoon- 
ful  of  the  spirit)  with  the  whiskey,  on  account  of  its  stimulating 
properties.  When  the  patient  is  too  weak  or  too  sick  to  swallow 
the  liquor,  it  may  be  given  as  an  injection,  warmed  by  the  addi- 
tion of  a  little  hot  water  ;  and  at  the  same  time  he  may  inhale  hot 
alcohol,  or  even  ether,  to  assist  in  reviving  his  vital  forces. 

A  recent  case  is  recorded  where  the  patient  made  a  good  re- 
covery under  the  use  of  large  doses  of  the  iodide  of  potassium,  con- 
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joined  with  the  hberal  administration  of  alcohol :  but  if  the  inter- 
mittent ligature  is  used  with  or  without  cutting  or  cauterizing  the 
wound,  the  alcohol  alone  will  be  found  efficacious,  without  the  ad- 
dition of  any  drug  whatsoever.  This  free  stimulation,  or  what 
one  writer  terms  ''this  gentle  inebriety,"  should  be  kept  up  for 
some  time,  or  until  reaction  is  fully  established  and  the  patient  ob- 
viously out  of  danger.  The  after-treatment  of  the  wound  and  the 
surrounding  swelling  should  consist  of  the  application  of  cloths 
saturated  in  warm  water,  medicated  with  laudanum  and  acetate 
of  lead,  or,  in  case  of  excessive  inflammation,  the  emollient  poultice 
frequently  renewed.  When  the  immediate  effects  of  the '  poison 
have  passed  off,  quinine  and  stimulants,  with  a  very  generous 
diet,  will  be  necessary  to  restore  the  strength  of  the  patient.  * 

Bites  of  Domestic  Animals, 

Bites  of  domestic  animals  are  not  uncommon,  and  occur  in 
the  following  rate  of  frequency  ;  First,  bites  of  dogs,  which  some- 

*  [Fayree,  in  his  elaborate  work  on  the  Poisonous  Serpents  of  India  (of  which  the 
Dahoia  and  Cohru  are  considered  to  be  extremely  venomous\  gives  the  following  sum- 
mary of  the  treatment  of  snake-bites,  so  far  as  it  is  likely  to  be  of  any  value  : — Apply, 
at  once,  a  ligature,  or  ligatures,  at  intervals  of  a  few  inches,  as  tight  as  you  can  possibly 
tie  them  ;  and  tighten  the  one  nearest  to  the  wound  by  twisting  it  with  a  stick  or  other 
such  agent.  (In  another  part  of  the  same  chapter  he  emphasizes  the  necessity  for  tight- 
ening the  ligature  to  its  utmost  limit,  without  any  regard  whatever  to  the  pain  it  may 
cause,  for  unless  the  flow  of  blood  is  completely  arrested,  the  procedure  may  utterly  fail.) 
Scarify  the  wound  and  let  it  bleed  freely.  Apply  either  a  hot  iron  or  live -coal,  or  ex- 
plode some  gunpowder  on  the  part ;  or  apply  either  carbolic  or  some  mineral  acid,  or 
caustic.  Let  the  patient  suck  the  wound  whilst  you  are  getting  the  cautery  ready,  or  if 
any  one  else  will  run  the  risk  let  him  do  it.  If  the  bite  be  on  a  toe  or  finger,  especially 
if  the  snake  has  been  recognized  as  a  deadly  one,  either  completely  excise,  or  immedi- 
ately amputate  at  the  next  joint.  If  the  bite  be  on  another  part,  where  a  ligature  can- 
not be  applied,  or  indeed,  if  it  be  on  the  limbs  above  the  toes  or  fingers,  cut  the  part  out 
at  once  completely. 

"  Let  the  patient  be  quiet.  Do  not  fatigue  him  by  exertion.  When,  or  even  before 
symptoms  of  poisoning  make  their  appearance,  give  eau-de  luce,  or  liquor  ammonia,  or 
carbonate  of  ammonia,  or  even  better  than  these,  hot  spirits  and  water.  There  is  no 
occasion  to  intoxi3ate  the  person,  but  give  it  freely  and  at  frequent  intervals. 

"If  he  becomes  low,  apply  sinapisms  and  hot  bottles,  galvanism  or  electro-mugnetism 
over  the  heart  and  diaphragm.    Cold  douches  may  also  be  useful. 

"  The  antidotes,  in  addition,  may  be  used  by  those  who  have  faith  in  them  ;  but,  as  I 
have  said,  I  fear  there  is  no  reason  to  believe  that  they  are  of  any  use.  Encourage  and 
cheer  the  patient  as  much  as  possible.  As  to  local  effects,  if  there  be  great  pain,  ano- 
dynes may  be  applied  or  administered,  and  antiseptic  poultices  to  remove  sloughs  ;  col- 
lections of  matter  must  be  opened. 

"  Other  symptoms  are  to  be  treated  on  general  surgical  principles. 

"  This,  I  believe,  is  the  sum  and  substance  of  what  we  can  do  in  snake-bite.  If  the 
person  be  not  thoroughly  poisoned,  we  may  help  him  to  recover.  If  he  be  badly  bitten 
by  one  of  the  more  deadly  snakes,  we  can  do  no  more." — Ed.] 
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times  cause  poisoned  wounds,  although  the  animal  may  not  have 
hydrophobia  ;  next,  bites  of  cats  and  hogs,  and,  more  rarely,  of 
horses.  The  bites  of  the  first  three  create  both  contused  and  lacer- 
ated wounds,  owing  to  the  existence  of  long  fangs  or  canine  teeth 
in  these  animals,  while  the  bite  of  the  horse  usually  results  in  a 
bruise  or  simple  contusion.  There  are  exceptions  to  this,  however, 
for  occasionally  a  vicious  horse  will  tear  and  mutilate  the  flesh 
fearfully,  returning  again  and  again  to  the  attack. 

The  universal  dread  of  hydrophobia  causes  the  bite  of  the  dog 
to  be  more  feared  than  any  other  accident  that  can  happen  to  man, 
and  the  most  prompt  and  active  treatment  is  demanded  by  the  bit- 
ten party.  Bites  inflicted  by  dogs  while  engaged  in  play,  or  while 
fighting  with  each  other,  are  usually  harmless  and  heal  by  granu- 
lations, with  but  little  local  inflammation  or  constitutional  disturb- 
ance ;  but  as  the  excitement  under  which  the  animal  labors  at  such 
times  may  cause  a  change  in  the  character  of  the  saliva,  with 
which  a  dog's  mouth  is  so  abundantly  supplied,  it  is  always  well  to 
treat  it  from  the  first        poisoned  wound. 

The  bite  of  the  common  cat  is  usually  followed  by  considerable 
local  inflammation,  but,  unless  laboring  under  hydrophobia,  the 
wounds  inflicted  by  this  animal  generally  yield  to  very  simple 
treatment. 

Although  bites  of  stvine  occur  very  rarely,  still  every  country 
physician  in  his  lifetime  is  usually  called  upon  one  or  more  times 
to  dress  the  fearful  wounds  made  by  infuriated  hogs,  and  no  phy- 
sician ever  treated  one  such  case  without  uttering  a  fervent  prayer 
that  he  never  might  see  another.  The  writer  is  informed  by  one 
who  professes  to  know  whereof  he  speaks,  that  a  pig  never  attacks 
a  human  being  ;  it  is  invariably  the  old  sow,  with  tusks  fully  de- 
veloped, enraged  by  an  attempt  to  deprive  her  of  her  nurslings  ;  or 
the  old  male  interfered  with  in  some  way,  that  makes  its  fearful 
assaults  upon  man.  The  Peccary,  or  wild  hog  of  this  continent, 
which  is  probably  the  progenitor  of  the  domesticated  animal,  al- 
though weighing  but  sixty  or  seventy  pounds  at  most,  will  attack 
anything  moving  near  it.  It  has  tusks  so  sharp  that  whatever 
it  attacks  is  cut  as  with  a  knife,  and  knowing  no  fear,  it  will  rush 
at  men  mounted  or  on  foot,  cutting  the  legs  of  man  and  horse, 
until  the  former  is  in  danger  from  loss  of  blood,  while  the  latter  is 
frequently  "hamstrung"  and  ruined.  In  the  Northwest,  where 
mast  abounds,  large  herds  of  swine  go  at  large  and  forage  for 
themselves,  the  owners  driving  in  the  young  animals  in  the  au- 
tumn, but  allowing  the  breeders  to  return  to  their  feeding-grounds. 
These,  in  time,  become  exceedingly  savage  and  dangerous,  and,  as 
they  are  very  swift  of  foot,  they  are  much  dreaded  by  settlers  who 
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occasionally  encounter  them.  Domesticated  swine  in  their  old 
ago  are  sometimes  very  savage.  The  writer  well  remembers  the 
case  of  a  young  farmer  in  Grafton  County,  New  Hampshire,  who, 
in  attempting  to  drive  an  old  hog  from  one  enclosure  to  another, 
was  attacked  and  actually  pinned  to  the  ground  by  the  animal,  the 
inside  of  one  thigh,  his  groin  and  abdomen  being  fearfully  lacer- 
ated. The  unfortunate  man  died  after  a  few  days  of  intense  suf- 
fering. The  writer  has  been  thus  prolix  in  treating  of  wounds  in- 
flicted by  swine,  for  the  reason  that  the  subject  has  not  been  men- 
tioned in  works  of  a  similar  character  heretofore,  and  the  danger 
arising  from  this  source  and  from  tardy  or  inefficient  treatment 
are  too  little  understood  and  appreciated. 

The  bites  of  most  of  our  small  untamed  animals  come  within 
the  same  category  as  those  heretofore  mentioned.  Every  country 
school-boy  has  been  bitten  more  than  once,  either  by  the  rxit  he 
was  attempting  to  "bell,"  or  by  the  squirrel  he  was  trying  to 
tame,  and  such  wounds  are  generally  forgotten  with  the  "  feeling 
better"  which  proverbially  ensues  when  it  has  "done  aching." 
Recently,  however,  attention  has  been  called  to  the  dangerous 
symptoms  resulting  from  the  bite  of  the  common  American  skunk. 
It  is  stated  upon  good  authority,  that  not  only  are  such  wounds 
very  dangerous  in  themselves,  but  that  they  are  more  frequently 
followed  by  hydrophobia  than  are  the  bites  of  dogs. 

The  bite  of  the  fox  is  known  to  have  been  followed  by  hj^dro- 
phobia ;  and  as  a  mad  fox  is  perfectly  fearless  in  its  attack  upon 
man,  such  accidents  must  be  liable  to  occur  in  sections  where  this 
animal  abounds.  A  country  physician  informed  the  writer  that 
many  years  ago  he  was  driving  through  a  bit  of  forest,  when  a 
mad  fox  ran  out  and  attempted  to  bite  the  horse.  Fortunately,  the 
rapidity  with  which  the  doctor  drove  prevented  the  animal  from 
doing  any  injury,  until  an  opportune  flock  of  sheep  attracted  the 
attention  and  attacks  of  the  fox.  A  large  number  of  animals, 
mostly  horses  and  dogs,  were  bitten  by  this  fox,  and  several  of 
them  had  hydrophobia,  if  the  evidence  is  at  all  reliable.  As  is 
usually  the  case,  many  of  the  bitten  animals  were  killed  at  once. 

Unfortunately  for  science,  and  for  the  peace  of  mind  of  indi- 
viduals who  have  been  bitten  by  dogs,  the  animal  is  usually  dis- 
patched immediately,  instead  of  being  confined  in  a  secure  place 
until  the  fact  of  its  being  hydrophobic  is  settled  one  way  or  the 
other.  The  terrible  certainty  could  not  be  worse  to  the  victim 
than  the  dreadful  and  long-continued  depression  that  accompanies 
a  doubt,  and  the  percentage  of  cases  where  the  bites  are  harmless 
is  so  great,  that  the  greatest  good  of  the  greatest  number"  de- 
mands that  the  attacking  animal  shall  in  all  cases  be  kept  until  all 
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doubts  are  solved.  The  advice  of  the  witty  Charles  Lamb  was 
about  as  sensible  as  the  course  usually  pursued.  He  left  a  pet  dog 
with  a  friend  while  he  went  a  journey.  From  his  first  stopping- 
place  he  wrote  to  this  friend  some  minute  directions  concerning 
the  care  of  his  dog,  and  wound  up  by  saying,  '-If  the  dog  runs 
mad  and  bites  your  children,  have  them  shot  at  once,  but  tie  the 
dog  up  to  see  if  he  really  was  mad."  * 

TRANSPORTATION  OF  SICK  AND  INJURED  PERSONS. 

As  most  accidents  occur  to  persons  when  at  a  greater  or  less 
distance  from  home,  it  is  important  to  devise  some  mode  of  car- 
riage that  shall  be  comparatively  easy  and  at  the  same  time  pre- 
vent further  injury  to  the  wounded  limb  or  trunk.  This  can  be 
accomplished  in  various  ways,  dependent  upon  the  location  and 
nature  of  the  wound.    If  about  the  head,  arms,  or  chest,  a  very 


Figure  246. — Arrangement  of  a  rocking-chair  so  as  to  adapt  it  for  carrying  a  sick  or  injured 
person. 

simple  method  consists  in  taking  two  strong  sticks — a  little  longer 
than  a  common  broomstick — and  passing  them  under  the  seat  of 
a  chair,  one  at  each  side,  and  then  securing  them  in  place  by  tying 
them  to  the  legs  of  the  chair.  The  patient  can  then  be  seated  in 
the  chair  while  two  men,  placing  themselves  between  the  project- 


*  [For  an  account  of  Rabies  and  Hydrophobia,  see  the  Chapter  ou  Acute  Infectious 
Diseases,  in  Vol.  II.  ] 
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ing  ends  of  the  sticks,  as  in  the  old-fashioned  sedan-chair,  or  the 
Chinese  palanquin,  can  carry  a  heavy  person  with  great  ease  for  a 
considerable  distance.  If  the  sick  or  injured  person  is  not  able  to 
carry  his  head  erect,  a  common  rocking-chair  can  be  used,  but  in 
this  case  the  ends  of  the  sticks  which  project  through  the  front  of 
the  chair  should  be  fastened  by  strong  strings  to  the  lower  round, 
thus  giving  the  chair  an  inclination  backward  and  enabling  the 
patient  to  rest  his  head  comfortably.  It  will  be  readily  understood 
that  the  sticks  should  rest  against  the  bottom  of  the  chair  behind, 
and  then  be  carried  forward  under  the  first  or  second  round,  ac- 
cording to  the  inclination  required,  and  fastened  there  securely. 
If  an  ordinary  chair  is  used  instead  of  a  rocking-chair,  the  head  of 
the  patient  can  easily  be  supported  against  the  breast  of  the  rear 
bearer.  If  a  common  settee  can  be  procured,  an  injured  person 
can  be  comfortably  transported  by  four  bearers  in  the  manner 
illustrated  below.  In  the  absence  of  a  settee,  an  ordinary  cheap 
pine  sofa  can  be  used, 
such  as  is  found  in  most 
dwelling-houses.  In  this 
case,  however,  if  the  dis- 
tance to  be  accomplished 
is  very  great,  two  sticks 
or  bits  of  scantling  should 
be  passed  under  the  sofa, 
one  under  each  end  at 
right  angles  to  its  length, 
when  it  may  be  carried  by 
four  persons,  each  using 
one  hand,  instead  of  lift- 
ing it  to  the  shoulder  as 
in  the  above  cut.  If  the 
number  of  bearers  is  .  lim- 
ited, the  sofa  ma}'  be  car- 
ried by  two  persons  if 
poles  or  two  long  strips  of  stout  board  be  passed  under  the  sofa 
lengthways  and  secured  at  each  side,  as  in  the  case  of  the  chair. 

If  accident  or  sudden  illness  occurs  to  a  person  in  the  woods  or 
anywhere  away  from  the  habitations  of  men,  a  very  good  stretcher 
may  be  improvised  with  four  sticks,  a  blanket — either  rubber  or 
woollen — and  a  little  stout  string  or  whipcord.  The  accompanying 
illustration  gives  a  better  idea  of  it  than  any  verbal  description. 
If  a  darning-  or  sail-needle  and  twine  can  be  procured,  it  is  well  to 
sew  the  corners  of  the  blanket  after  they  have  been  turned  over  the 
angles  formed  by  the  crossed  sticks  ;  but  if  no  needle  is  at  hand, 


FlGUiiE  247. — A  .settee  used  as  a  stretcher. 
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a  knot  may  be  tied  in  each  corner  of  the  blanket,  then  turn  each 
corner  over  the  angle,  as  below,  and  secure  the  whole  in  place  by 
winding  a  string  back  of  the  knot  and  tying  it  securely. 

I  have  seen  a  very  useful  stretcher  made  at  short  notice  by  lay- 
ing a  strong  sheet  upon  the  ground  and  rolling  each  side  over  a 
convenient  pole — a  couple  of  rake-handles  will  do  very  well.  Con- 
tinue to  roll  tightly  and  evenly  upon  each  side  until  the  poles 
are  about  eighteen  inches  apart.    The  sheet  may  be  secured  with 


tacks,  if  any  are  available  ;  but  if  not,  the  bearers  must  grasp  the 
rolled  sheet  at  each  side  and  hold  it  firmly,  when  there  will  be  lit- 
tle danger  of  its  unwinding  or  giving  way.  It  may  be  proper  to 
remark  here  that  this  is  a  very  convenient  manner  of  moving  a 
sick  person  from  one  bed  to  another,  or  to  a  sofa  while  the  bed  is 
is  being  made  up. 

The  last  three  descriptions  of  modes  of  carriage  are  intended  to 
apply  to  persons  seriously  ill,  or  to  those  who  are  wounded  about 
the  lower  part  of  the  body  and  legs,  while  all  heretofore  said  pre- 
supposes the  possibility  of  securing  the  materials  for  the  construc- 
tion of  chairs,  stretchers,  etc.  A  large  number  of  cases,  however, 
occur  when  and  where  an  immediate  removal  is  necessary,  and  no 
means  are  at  hand  for  the  construction  of  any  apparatus.  One  per- 
son in  good  health  and  of  average  weight  can  carry  another  of  equal 
size,  if  he  husbands  his  resources  and  lays  out  his  strength  to  the 
best  advantage.  This  can  be  done  as  follows  :  place  yourself  at  the 
right  side  of  the  patient  and  instruct  him  to  place  his  right  arm 
around  your  neck,  turning  slightly  toward  you.  Then  pass  your 
left  arm  around  his  back  under  the  arms,  and  your  right  arm  under 
the  bend  of  his  knees,  pushing  your  arms  as  far  as  possible  and 
drawing  him  closely  to  you  so  as  to  bring  the  weight  both  of  his 
body  and  legs  in  the  bends  of  your  elbows.  You  are  then  in  a  posi- 
tion to  put  out  your  strength  without  waste,  and  you  will  be  sur- 
prised to  see  how  easily  you  can  carry  a  person  quite  a  distance, 
or  even  up  one  or  two  flights  of  stairs.  It  renders  the  labor  much 
easier  if  the  person  carried  is  raised  so  high  that  the  upper  part 
of  the  body  leans  over  the  left  shoulder  of  the  bearer. 


Figure  248. — A  stretcher  made  with  a  blanket  and  poles. 
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Two  persons  of  ordinary  strength  can  carry  a  sick  or  wounded 
man  very  easily  in  either  of  the  two  modes  described  and  illus- 
trated below.  By  the  first  method  two 
men  standing  side  by  side  take  a  firm 
hold  of  each  other  by  the  inside  shoul- 
ders, while  the  hands  which  are  outside 
are  closely  grasped  by  interlacing  the 
fingers.  The  interlocked  hands  are  then 
passed  behind  the  patient  into  the  angle 
of  the  legs  under  the  knees  while  his 
shoulders  rest  against  the  inner  arms. 
The  patient,  if  conscious  or  not  too  se- 
verely injured,  may  aid  his  bearers  by 
passing  his  arms  around  their  necks. 

Another,  and  perhaps  better  method 
of  carriage  by  two  men,  is  the  "  Queen's 
Chair,"  as  it  is  called  and  used  by  chil- 
dren in  their  May-day  festivals.  Two 
persons  facing  each  other  seize  their 
right  wrists  with  their  own  left  hands, 
and  then  each  takes  the  left  wrist  of  his  fellow  with  his  right  hand, 
grasping  it  firmly.  The  interlocked  hands  form  the  chair  upon 
which  the  patient  sits  while  his  arms  are  thrown  over  the  shoulders 
of  his  bearers.    The  cut  below  simply  shows  the  manner  in  which 


Figure  249. — Mode  of  joining 
hands  and  arms  to  carry  an  injured 
or  sick  person. 


Figure  250. — A  "queen's  chair." 


Figure  251. — Patient  borne ina  "queen's 
chair." 


the  hands  are  placed,  but  the  arms  are  seized  too  high  up  and  the 
proper  purchase  is  lost.  The  fingers  should  be  clasped  about  the 
wrist  itself  at  its  smallest  part. 


634 


ACCIDENTS  AND  EMERGENCIES. 


The  second  figure  simply  shows  the  chair  occupied,  and  helps 
illustrate  this  mode  of  transportation. 

The  first  mode  described  in  this  article,  viz.,  the  common  chair, 
with  handles  attached,  and  the  two  last,  which  may  be  called  the 
"human  chair,"  are  especially  useful  in  carrying  a  patient  who 
has  received  a  fracture  of  the  ribs.  The  victim  of  such  an  acci- 
dent should  not  be  laid  upon  his  back,  even  if  he  does  not  com- 
plain of  an  increase  of  pain,  for  the  broken  end  of  the  rib  may,  by 
this  change  of  position,  be  thrust  into  the  lung,  and  cause  a  very 
serious  complication.  If  the  arm  or  shoulder  be  injured,  or  the  col- 
lar-bone broken,  and  the  patient  be  unable 
to  walk  for  other  reasons,  the  arm  should 
be  supported  in  a  sling  before  any  attempt 
is  made  to  remove  him.  This  is  very  read- 
ily made  by  tying  a  couple  of  handker- 
chiefs together,  or  by  using  a  scarf ;  even 
a  shirt  or  pair  of  drawers  will  answer  in 
an  emergency.  The  sling  must  be  sup- 
ported upon  the  shoulder  of  the  sound 
side,  and  arranged  so  as  to  place  the  arm 
at  the  angle  which  will  give  the  victim 

FinuRE  253. — Arransement  of  a    ,  i  .      ,  j?     j.  mi 

sling  for  an  injured  arSi  or  shoul-  the  greatest  comfort.    The  accompanymg 

cut  gives  a  general  idea  of  a  sling,  but 
it  can  be  modified  to  suit  each  case,  carried  back  over  the  elbow, 
or  forward  over  the  hand,  and  raised  or  lowered  as  circumstances 
indicate. 

If  the  leg  or  thigh  is  fractured  or  dislocated,  the  patient  should 
be  prepared  for  transportation  by  making  the  limb  as  immovable 
as  possible.  This  may  be  effected  by  placing  strips  of  wood  or 
bark  at  each  side  of  the  injured  limb,  and  securing  them  in  place 
by  tying  them  with  ribands  of  cloth  torn  from  a  handkerchief  or 
from  the  underclothing,  and  carried  around  the  leg  enclosing  the 
strips.  The  legs  may  then  be  laid  as  near  together  as  possible, 
and  broader  strips  of  cloth  tied  around  both  in  several  places,  thus 
fastening  them  together  and  making  the  sound  limb  act  as  a  tem- 
porary splint  for  the  injured  one.  No  pressure  should  be  made  at 
the  point  of  injury,  nor  indeed  anywhere  that  may  cause  the 
slightest  displacement  of  any  broken  bone.  The  strips  of  wood  or 
bark  should  extend  the  whole  length  of  the  leg,  and  should  be  as 
wide  as  the  leg  at  the  ankle.  Shorter  strips  may  be  placed  over 
and  under  the  injured  limb,  and  secured  as  described  above.  Re- 
member that  the  limb  must  be  protected  from  all  motion,  and  yet 
no  painful  pressure  be  made  upon  the  wound  itself.  This  subject 
will  be  treated  of  still  further  under  the  head  of  Fractures. 


ACCIDENTS  AND  EMERGENCIES. 


635 


FRACTURES. 
General  Considerations. 

Many  accidents  involve  the  breaking,  or,  as  it  is  called,  the 
fracture  of  bone.  The  composition  of  bone  varies  slightly  at  dif- 
ferent periods  of  life  and  in  disease.  The  larger  the  proportion  of 
mineral  or  hard  to  organic  (animal  or  soft)  matter,  the  greater 
their  brittleness.  In  childhood  they  contain  proportionately  more 
of  animal  matter,  hence  the  bones  of  children  bend  easily  and 
break  seldom.  In  old  age  the  mineral  matter  is  in  excess,  and 
hence  old  people  are  very  liable  to  fracture.  In  the  disease  called 
rickets,  the  bones  are  weak,  yielding,  and  easily 
broken.  Fractures  are  most  frequent  between 
the  ages  of  twenty-five  and  sixty  years.  A 
bone  may  be  broken  in  three  ways: 

1st.  By  direct  violence,  the  force  being  ap- 
plied directly  at  the  point  of  fracture,  as  a  blow 
on  the  head,  from  a  fall,  or  the  passage  of  a 
wagon-wheel  over  a  limb. 

2d.  By  indirect  violence,  the  force  applied  at 
one  part  of  the  body  breaking  a  bone  in  another 
part,  as  a  fall  on  the  hands,  which  breaks  the 
collar-bone,  or  one  on  the  feet  which  breaks  the 
thigh.  A  fall  upon  the  top  of  the  head,  or  upon 
the  forehead  frequently  fractures  not  the  top, 
but  the  base  of  the  skull.  In  both  direct  and  green-stick  fracture  of 
indirect  fracture  there  is  usually  a  bruising  or 
"  contusion  "  of  the  soft  parts,  but  in  the  latter  case  it  is  more  or 
less  removed  from  the  point  of  fracture. 

3d.  Bones  may  be  broken  by  muscular  action,  as  when  the 
knee-pan  is  broken  in  two  by  violent  efforts  in  jumping,  or  the 
arm,  in  throwing.  The  fracture  thus  produced  may  be  either 
complete  or  incomplete.  In  incomplete  fracture  the  bone  may  be 
cracked  or  splintered  lengthwise,  or  bent  and  broken  half  way 
through.  The  latter  form  is  called  green-stick  fracture,  because  it 
is  precisely  what  is  produced  in  the  attempt  to  break  a  green  stick. 
It  commonly  occurs  in  children.  The  young  bone,  like  the  young 
wood,  is  comparatively  soft  and  pliable,  and  partly  breaks  and 
partly  yields. 

A  complete  fracture  extends  entirely  through  the  bone.  The 
break  may  be  transverse  or  oblique,  or  crushed  or  impacted.  In 
the  crushed  or  comminuted  form,  as  it  is  termed,  the  bone  at  the 
point  of  fracture  is  broken  into  fragments.    In  the  impacted  frac- 
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ture,  the  same  force  that  breaks  the  bone  drives  one  piece  into  the 
other,  in  other  words  telescopes  it  and  fixes  it  firmly. 

The  most  important  classification  of  fractures  is  that  which  di- 
vides them  into  simple  and  compound.  A  simple  fracture  is  one 
in  which  there  is  no  open  wound  communicating  with  the  frac- 
ture. A  compound  fracture  is  one  in  which  there  is  such  a  wound 
produced  either  by  the  same  hard  body  that  made  the  fracture,  or 
by  the  ends  of  the  broken  bone  forcing  their  way  outward.  A 
fracture,  either  simple  or  compound,  is  said  to  be  complicated, 
when  there  is  with  it  serious  injury  to  other  parts  than  the  bone  : 
as  for  instance,  when  it  opens  into  a  joint,  or  ruptures  a  large  ar- 
tery, or  lacerates  or  severs  important  nerves,  or  injures  internal 
organs.  To  sum  up,  in  tabular  form,  the  classification  of  frac- 
tures, we  have 

FRACTURES 

Simple.  Compound. 

Either  of  these  classes  may  be  : 

Complete, 
Transverse, 
Oblique, 
Comminuted, 
Impacted. 

Either  of  the  above  may  be 

Uncomplicated  or  Complicated. 

Diagnosis,  or,  Hoio  to  detect  a  fracture. — In  examining  a  case 
of  suspected  fracture,  it  is  necessary  to  ascertain,  first,  whether 
fracture  has  really  taken  place,  and  second,  what  the  exact  loca- 
tion and  character  of  the  fracture  is.  The  signs  of  fracture  are  : 
1st.  Pain ;  2d,  sivelling ;  3d,  loss  of  poiver  in  the  limb  ;  4th, 
change  in  the  outline  of  the  part  ;  5th,  unnattiral  motion  in  the 
part ;  6th,  a  grating  sound,  called  crepitus,  heard  between  the 
broken  ends  of  the  bone  on  moving  them.  The  first  four  men- 
tioned may  exist  without  fracture,  and  in  fact  may  prove  that  a 
bone  is  dislocated.  The  last  two,  however,  are  certain  proofs  that 
it  is  broken.  After  uncovering  the  injured  portion  of  the  body, 
and  also  its  fellow  of  the  opposite  side,  we  observe  and  compare 
their  outlines  and  position. 

An  accurate  understanding  of  the  natural  contour,  as  seen  in 
the  uninjured  side,  is  of  the  utmost  importance  in  determining 
the  character  of  the  injury.  The  bones  and  joints  of  a  person  are 
never  exactly  alike,  and  we  may  mistake  a  natural  prominence 


Incomplete. 
Cracked. 
Splintered. 
Bent. 
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for  a  dislocation  or  fracture,  hence  never  fail  to  make  a  thorough 
compai'ison  of  the  two  limbs.  After  inspection  we  may  take 
measurements  with  a  tape  ;  starting  from  some  bony  prominence 
near  the  injury,  and  comparing  the  two  sides,  determine  whether 
there  is  shortening  or  displacement  sidewise.  Then,  grasping  the 
part  above  and  below  the  injury,  we  may  determine  whether  there 
is  unnatural  movement,  and,  by  close  attention,  we  may  hear  or 
feel  the  grating  of  the  rough  broken  ends  upon  each  other. 

To  determine  the  character  of  the  fracture,  we  wish  to  know 
the  kind  of  force  that  produced  it,  whether  direct  or  indirect,  and 
the  direction  in  which  the  force  was  applied.  The  fractures  pro- 
duced by  direct  violence  are  generally  more  serious  than  those 
which  result  from  indirect  force.  The  majority  of  the  fractures 
in  the  long  bones  are  oblique.  The  change  in  the  outline  of  the 
limb  or  part  is  the  most  important  indication  of  the  character  of 
the  fracture  and  its  location.  This  change  in  outline  may  be  the 
direct  result  of  the  violence,  as  when  a  rib  is  broken  and  driven 
in,  or  it  may  be  the  result  of  muscular  action  on  the  two  fragments 
of  bone,  as  the  muscles  being  irritated  by  the  injury  and  pressure 
upon  their  nerves,  contract  spasmodically.  This  may  draw  one 
fragment  out  at  an  angle  with  the  other  ;  it  may  twist  one  of  the 
fragments  around  in  its  own  axis,  or  it  may  cause  one  fragment  to 
ride  over  the  other,  shortening  the  limb.  To  understand  the  posi- 
tion of  the  bones,  it  is  important  to  know  where  the  muscles  which 
lie  about  the  part  are  attached,  and  in  what  direction  they  draw. 
For  example,  if  the  arm  is  broken  below  the  insertion  of  the  del- 
toid or  "epaulet"  muscle,  so  called,  because  it  occupies  the  point 
of  the  shoulder,  the  upper  fragment  will  be  drawn  outiuard  by  its 
action,  because  the  strong  tendon  or  cord  which  forms  the  lower 
end  of  this  muscle  is  attached  to  the  arm-bone,  midway  between 
the  elbow  and  the  shoulder.  Meanwhile  the  lower  fragment  will 
be  drawn  foriuard  by  the  anterior  brachial  muscle,  which  com- 
mences about  where  the  deltoid  ends,  and  which  is  attached  to  a 
projection  upon  the  upper  end  of  the  forearm,  just  below  the  el- 
bow, called  the  "  coronoid  process. "  (See  Fracture  of  the  Humerus.) 

Differential  Diagnosis,  or,  Hotv  to  avoid  mistakes. — A  fracture 
may  be  mistaken  for  a  severe  bruise,  for  a  sprain  and  for  a  disloca- 
tion. If  the  patient  is  not  seen  until  some  hours  after  the  accident, 
the  swelling  and  inflammation  may  be  so  great  that  a  satisfactory 
examination  is  impossible.  In  that  case  we  must  wait  until  this 
condition  has  passed  away,  using  hot  or  cold  water  applications  in 
the  meantime  to  hasten  its  progress.  In  a  simple  bruise  we  find 
pain  and  swelling,  and  at  times  loss  of  power  in  the  limb,  with 
slight  change  in  its  outline.    But  there  will  be  no  unnatural  mo- 
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tion  below  the  point  of  injury,  and  no  grating  sound  as  between 
two  ends  of  broken  bone.  A  sprain  will  also  lack  these  last  signs. 
In  a  dislocation  we  find  unnatural  fixedness  of  the  limb.  Its  mo- 
tion is  restrained.  In  fracture,  on  the  contrary,  we  have  unnatu- 
ral movement  of  the  limb,  that  is — we  can  move  it  not  only  in  the 
natural  direction,  but  also  in  other  and  unnatural  directions.  Of 
course  the  liability  to  mistake  a  fracture  for  a  dislocation  occurs 
only  when  the  injury  is  near  a  joint.  Moreover,  if  it  is  a  disloca- 
tion, when  we  succeed  in  bringing  the  bones  into  place  they  will 
remain,  while  if  it  is  a  fracture  they  will  slip  back  at  once  when 
we  release  the  limb.  The  difficulty  of  recognizing  a  fracture  is 
increased  when  there  are  two  bones  side  by  side,  as  in  the  forearm 
or  leg,  and  only  one  of  them  is  broken.  Careful  examination  will, 
however,  generally  detect  the  true  condition. 

Prognosis,  or.  The  probable  progress  and  7'esult. — Simple  frac- 
tures, in  which  there  are  no  open  wounds,  and  no  serious  injuries 
to  other  parts  than  the  bone,  are  seldom  fatal.  At  Guy's  Hospital, 
London,  during  a  period  of  six  years,  469  cases  of  such  fracture  of 
the  thigh  were  recorded,  of  which  17  were  fatal  ;  888  cases  below 
the  knee,  of  which  8  were  fatal.  When  there  is  an  open  wound 
at  the  point  of  fracture  the  danger  is  much  greater.  But  such 
fractures  are  less  serious  in  the  arm  than  in  the  leg,  and  when  oc- 
curring above  the  knee  are  more  serious  than  when  below.  At 
Guy's  Hospital  during  six  years,  of  94  cases  of  such  fractures  of 
the  arm,  IG  died.  Of  202  cases  of  such  fracture  below  the  knee,  56 
died.  Of  52  cases  of  such  fractures  above  the  knee,  19  died.  To 
recapitulate  :  in  Guy's  Hospital,  during  a  period  of  six  years,  there 
were  treated 


SIMPLE  FRACTURES. 

Place  of  Fracture.                                        No.  of  Cases.  Deaths.  Per  cent. 

Leg-,  below  the  knee                                  888  8  1.0 

"    above      "                                        469  17  3.5 

COMPOUND  FRACTURES. 

Arm                                                        94  10  170 

Leg,  below  knee                                        202  50  37.7 

"     above    "                                           52  19  36.5 


This  table  gives  some  idea  of  the  risks  of  these  accidents, 
though  the  enfeebled  and  often  diseased  condition  of  many  of  the 
patients  received  in  a  hospital  makes  the  number  of  fatal  cases 
greater  than  in  private  practice.  Aside  from  the  risk  to  life  the 
dangers  are  : 

1st.  That  the  bones  unll  not  unite.  This  is  a  rare  occurrence. 
Hamilton  says  probably  not  more  than  once  in  five  hundred  cases. 
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When  it  does  happen,  or  a  so-called  false  joint  is  formed,  the 
bones  are  either  not  united  at  all  and  easily  movable  on  each 
other,  or  they  are  united  more  or  less  firmly  by  cartilage  or  liga- 
ments. Sometimes  the  false  joint  very  closely  resembles  a  true 
joint. 

2d.  That  a  deformity  will  remain,  the  bones  not  being  properly 
set,  or,  after  setting,  not  being  kept  in  place  by  the  dressing,  so 
that  enlargement  and  irregularity  of  outline  will  be  permanent. 

3d.  That  the  bones  will  unite  at  an  angle,  making  a  crooked 
limb. 

4th.  That  there  will  be  shortening  as  a  result  of  destruction  of 
some  portion  of  the  bone,  or  of  the  overlapping  of  the  fragments. 
This  latter  accident  is  very  common.  In  fractures  of  the  leg  above 
the  knee  it  is  a  constant  result.  The  shortening  varies  from  one 
fourth  of  an  inch  to  one  and  a  half  or  two  inches.  When  we  re- 
member that  the  legs  of  a  sound  and  healthy  person  differ  as  much 
as  a  half  inch  on  the  average,  we  need  not  fear  that  the  slight 
shortening  which  follows  a  well-set  fracture  will  cause  any  notice- 
able deformity. 

5th.  When  the  fracture  is  in  the  vicinity  of  a  joint  it  is  fre- 
quently followed  by  stiffness  of  the  limb,  even  though  it  may  not 
have  opened  into  it.  This  is  sometimes  the  case  in  fractures  re- 
mote from  a  joint  when  the  limb  has  been  long  confined  in  splints. 

6th.  In  complicated  fractures,  which  involve  injuries  to  other 
parts  near  the  seat  of  fracture,  the  result  will  depend  on  the  ex- 
tent and  character  of  these  injuries. 

Treatment. — It  is  not  well  to  attempt  a  thorough  examination 
or  a  replacement  of  the  bone  until  the  patient  has  been  taken  home, 
or  placed  on  the  bed  where  he  is  to  remain.  He  is  to  be  carried 
thither  in  that  way  which  will  shake  and  disturb  the  broken  mem- 
ber least.  For  the  best  mode  of  transporting  a  person  who  has 
met  with  a  fracture,  the  reader  is  referred  to  the  Section  upon  The 
Transportation  of  Sick  and  Injured  Persons,  on  page  030.  Careful 
transportation  at  the  outset  may  prevent  much  irritation,  or  even 
the  changing  of  a  simple  fracture  to  a  compound  one  by  the  sharp 
end  of  a  broken  bone  crowding  through  the  skin.  If  there  is  an 
open  wound  and  much  bleeding,  pressure  must  be  applied  over  the 
artery  above  the  wound  until  it  can  be  tied.  This  may  be  done 
with  the  thumb  or  by  placing  a  folded  pad  of  cotton  cloth  directly 
over  the  artery  and  binding  it  down  with  a  bandage,  or  we  may 
tie  a  handkerchief  about  the  limb  above  the  wound,  and  then, 
slipping  a  short  stick  under  it,  twist  the  stick  until  the  handker- 
chief binds  tightly  enough  to  stop  the  flow  of  blood.  For  more 
complete  directions  consult  the  section  upon  Bleeding  (page  590). 
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The  bed  on  which  the  patient  is  to  lie  should  not  be  a  soft,  but 
a  hard  one.  A  hard  mattress  is  best,  and  the  sheet  should  be 
smoothly  stretched  upon  it.  When  the  patient  is  comfortably- 
placed  there,  we  may  proceed  with  the  examination  by  the  meth- 
ods already  indicated,  and  having  ascertained  the  existence  of 
fracture  and  its  character,  we  endeavor  :  1st.  To  restore  the  bones 
to  their  natural  position.  2d.  To  keep  them  there.  The  only 
cases  in  which  a  delay  is  necessary  at  this  point,  are  those  in 
which  the  patient  is  not  seen  until  some  time  after  the  accident 
and  the  inflammation  and  swelling  are  very  great.  In  these  cases 
we  must  wait  until,  with  the  use  of  heat  and  cold,  or  poultices,  the 
inflammation  and  swelling  have  subsided,  keeping  the  limb  in 
position  in  the  meantime,  by  pillows  or  sticks  of  wood  enveloped 
in  cloth,  or  blankets  or  clothing  rolled  up  firmly  and  placed  closely 
upon  each  side  of  it  while  it  rests  upon  a  pillow.  It  is  better,  if 
possible,  to  proceed  to  set  the  bone  at  once. 

We  meet  with  two  kinds  of  difficulty  in  our  endeavors  to  set  a 
bone.  1st.  Splintejs  or  fragments  of  bone,  or  portions  of  flesh 
getting  in  the  way  and  preventing  the  return  of  the  parts  to  their 
places.  This  difficulty  is  to  be  met  by  patient  and  gentle  move- 
ments, working  the  bones  together,  and  if  we  cannot  fully  suc- 
ceed without  too  much  handling,  we  must  do  the  best  we  can,  and 
trust  that  Nature  will  do  the  rest. 

2d.  The  chief  obstacle,  and  one  always  more  or  less  present,  is 
the  drawing  or  contraction,  as  it  is  called,  of  the  muscles.  Those 
which  lie  about  the  seat  of  the  injury  are  irritated  by  the  blow,  or 
by  the  sharp  ends  of  broken  bone,  and  contract,  either  separat- 
ing the  fractured  extremities  of  the  bone  sideways,  or  drawing 
one  up  at  an  angle  with  the  other,  or  causing  them  to  ride  over 
each  other,  thus  shortening  the  limb.  We  meet  this  difficulty  by 
putting  the  limb  in  that  position  which  would  naturally  relax  the 
muscles.  For  example,  if  the  leg  is  broken  above  the  knee,  we 
turn  it  on  its  outer  side  and  bend  the  knee  and  hip-joints  ;  this  al- 
lows the  muscles  to  relax  and  lie  loose.  Sometimes  the  muscular 
contraction  is  so  great,  and  the  parts  are  so  sensitive,  that  it  is 
desirable  to  use  ether  in  accordance  with  the  suggestions  on  page 
708.  Having  thus  put  the  limb  in  the  most  favorable  condition, 
we  quietly  but  firmly  draw  down  the  lower  fragment,  while  an  as- 
sistant holds  fast  the  limb  above  the  fracture.  These  two  move- 
ments are  called  extension  and  counter-extension.  Sometimes  the 
bones  will  immediately  fit  themselves  together,  and  sometimes 
much  careful  manipulation  is  required. 

When  the  bone  is  properly  set,  the  natural  outline  of  the  limb 
should  be  restored,  like  the  sound  limb,  and  the  length  of  the 
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two  should  be  the  same.  It  should  be  remembered,  however,  that 
the  limbs  of  very  few  persons  are  exactUj  of  the  same  length,  and 
this  is  especially  true  of  the  legs,  as  hundreds  of  measurements 
have  proved  that  they  are  rarely  precisely  alike.  The  difference 
usually  is  very  slight ;  but  cases  might  occur  in  which  this  fact 
would  cause  doubt  and  anxiety  to  the  operator.  In  most  cases  the 
patient  himself  can  give  the  necessary  information,  but  in  all  cases 
of  fracture  the  limb  should  be  carefully  measured  when  set,  and 
very  frequently  afterward  while  under  treatment.  The  measure- 
ment should  be  made  with  some  inelastic  cord  or  tape,  and  never 
with  a  strip  of  cotton  or  other  cloth,  as  it  is  liable  to  stretch  and 
deceive  the  operator.  The  most  convenient  points  are  the  centre 
of  the  navel,  and  the  outside  of  the  middle  of  the  knee-pan,  or  the 
upper  edges  of  the  ankle  bones.  One  end  of  the  tape  should  be 
held  firmly  upon  the  navel,  while  the  other  end  should  be  carried 
to  the  points  above  mentioned,  applying  first  to  one  knee-pan  or 
ankle,  and  then  the  other.  In  this  way  any  real  difference  in 
length  can  be  detected  and  remedied  if  possible. 

The  bones  being  replaced,  we  next  provide  means  to  keep  them 
in  place,  otherwise  the  weight  of  the  limb,  the  action  of  the 
muscles,  or  the  movements  of  the  patient  might  easily  displace 
them  again.  For  this  purpose  we  use  bandages,  splints,  exten- 
sion, and  apparatus  of  various  kinds,  designed  to  support  or  sus- 
pend the  limb  in  proper  position. 

Bandages. 

The  roller  bandage  is  made  of  flannel,  cotton,  or  linen  cloth, 
from  half  an  inch  to  four  inches  in  width,  and  from  one  to  nine 
yards  in  length,  according  to  the  place  for  which  it  is  designed. 
It  should  be  prepared  for  use  by  being  tightly  rolled.  In  putting 
it  on,  be  careful  that  it  is  not  so  tight  as  to  interfere  with  the 
circulation  of  the  blood  ;  that  it  is  perfectly  smooth  ;  that  every 
part  of  the  skin  is  covered,  and  that  the  pressure  is  even.  If  the 
bandage  is  too  tight,  it  will  be  painful,  and  the  limb  below  will 
turn  dark.  In  bandaging  the  extremities,  the  ends  of  the  toes 
and  fingers  should  be  left  uncovered,  so  that  we  may  observe 
their  color  and  temperature.  [See,  also,  Chapter  on  Nursing,  in 
Vol.  II.] 

Dressings  for  Fractures. 

For  broken  bones  in  the  head  or  trunk,  bandages,  aided  by  ad- 
hesive plaster  will  suffice.    But  when  one  of  the  bones  of  the  arm 
Vol.  I.— ^1 
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or  leg  is  broken,  we  need,  in  addition  to  bandages,  one  or  more 
strips  of  some  stiff  material  to  keep  the  bones  in  position  and 
clamp  them  together.  These  are  called  splints,  and  are  made  of 
various  substances,  as  wood,  tin,  zinc,  leather,  pasteboard,  gutta- 
percha, or  wire-cloth.  The  immovable  dressing  is  a  kind  of  splint 
made  by  soaking  bandages  in  a  mixture  of  plaster-of-Paris,  or 
with  a  solution  of  glue,  starch,  water-glass,  or  other  preparations 
which  harden  after  having  been  put  on  the  limb,  and  make  a  firm 
casing  and  support. 

Wooden  splints  may  be  made  readily,  when  needed,  of  shingles 
or  clapboards,  or  the  bark  of  a  young  tree.  One  or  more  strips 
should  be  placed  on  the  sides  of  the  limb  after  being  padded  to 
make  them  fit,  and  they  should  be  bound  on  with  roller  bandages. 
Sheet  tin  or  zinc  may  be  readily  fitted  to  the  limb,  pierced  with 
air-holes,  and  bandaged  on.  To  fit  a  sole-leather  or  pasteboard 
splint,  cut  first  a  pattern  in  paper,  then  cut  the  splint,  soak  it  in 
hot  water  until  it  can  be  moulded  accurately  to  the  limb,  bind  it 
on  with  the  roller  bandage,  and  let  it  remain  until  quite  dry,  then 
take  it  off,  and  trim  the  edges  if  at  any  place  it  overlaps  ;  and  to 
remove  roughness,  line  it  with  cotton  sheeting,  and  it  is  ready  for 
use.  For  a  starch  or  glue  dressing,  having  first  padded  the  limb 
with  cotton  batting,  so  as  to  smooth  off  any  bony  prominences 
and  fill  up  depressions,  wind  a  roller  bandage  over  it  from  below 
upward.  Then  take  boiled  starch  and  melted  glue  in  equal  parts, 
thoroughly  mix  them  by  stirring  together  while  hot,  and  brush 
them  lightly  over  the  bandage,  covering  all  parts  of  the  layer  of 
bandage  with  an  even  coat.  Cover  this  with  a  second  layer  of 
bandage,  and  repeat  the  starch  and  glue,  and  so  on,  until  four  or 
five  layers  of  bandage  have  been  put  on,  and  each  has  been 
painted,  except  the  outer  one. 

This  splint  will  dry  in  twenty-four  hours  or  less,  and  can  then 
be  split  up  and  sprung  open  so  that  it  can  be  taken  off  when  de- 
sirable. It  is  a  good  plan,  when  it  is  taken  off,  to  straighten  and 
smooth  the  edges,  and  bind  or  strengthen  them  with  strips  of  good 
adhesive  plaster  doubled,  so  as  to  enclose  these  edges  ;  then 
pierce  each  side  with  eyelet-holes,  that  they  may  be  readily 
laced  together.  Either  starch  or  glue  may  be  used  alone,  but  the 
starch  dressing  will  not  always  be  sufficiently  elastic  to  be  opened 
and  taken  off,  and  does  not  retain  its  shape  and  stiffness  as  long 
as  the  mixture  of  the  two. 
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Plaster-of-Paris  Dressings. 

The  most  convenient  material  for  an  immovable  dressing  is 
perfectly  dry  plaster-of-Paris,  or  calcined  plaster  which  has  not 
been  exposed  to  the  air  and  allowed  to  absorb  moisture  previous 
to  its  use.  The  bandages  to  be  used  with  this  should  be  of  some 
coarsely  woven  material  like  cheese-cloth,  "crinoline,"  or  mos- 
quito-netting, or  better  still,  the  cheapest,  loosely  woven  cotton 
cloth,  or  "muslin,"  as  it  is  often  called.  Moreover,  they  should  not 
be  too  wide,  two  and  a  half  or  three  inches  being  better  than  a 
greater  width,  as  they  can  be  applied  more  smoothly.  The  most 
convenient  length  is  two  and  a  half  or  three  yards,  as  rollers  made 
too  large  do  not  dampen  readily  when  put  into  water  previous  to 
use.  Great  care  in  the  making  of  these  plastered  bandages  will 
add  much  to  the  success  of  the  splint.  They  should  be  covered 
with  the  dry  plaster,  well  rubbed  in  so  that  the  meshes  or  spaces 
between  the  threads  of  the  cloth  shall  be  evenly  filled,  and  that  too, 
upon  both  sides,  and  then  closely  but  not  too  tightly  rolled.  When 
applied  they  should  be  soaked  in  water  for  two  or  three  minutes 
until  simply  wet  through,  and  the  best  way  is  to  put  only  three  or 
four  rollers  into  the  water  at  first,  and  then  let  an  assistant  add  a 
dry  one  when  you  take  out  one  to  use,  so  as  to  avoid  soaking  too 
long,  as  even  in  the  water  they  will  grow  hard  and  the  dressing 
will  crumble  if  that  takes  place.  In  applying  them  where  there  is 
no  swelling  and  none  expected,  as  in  an  old  sprain  or  weak  joint, 
the  limb  may  be  simply  covered  with  a  common  roller-bandage, 
and  the  plastered  bandage  be  placed  over  that ;  but  generally,  in 
applying  any  immovable  dressing,  whether  of  this  variety  or 
of  starch  or  glue — as  they  shrink  a  little,  and  also  to  provide 
against  swelling — the  limb  should  be  encased  evenly  in  a  layer  of 
cotton  batting,  or  two  layers  of  tailors  wadding,  held  in  place  by 
coarse  stitches,  before  the  dressing  is  applied.  The  moistened 
plastered  roller  should  be  applied  smoothly  and  with  turns, 
when  necessary,  so  that  its  pressure  when  dry  shall  be  even 
throughout,  and  a  little  plaster  and  water  as  thick  as  honey  may  be 
spread  over  these  turns,  and  over  the  whole  when  we  get  through 
with  the  rollers.  This  will  give  a  smooth  surface  to  a  very  firm 
dressing.  Three  or  four  thicknesses  of  bandage  are  sufficient,  as 
unnecessary  weight  lessens  the  value  of  the  appliance. 

In  fractures  near  a  joint,  this,  as  well  as  all  other  splints,  should 
take  in  that  joint  so  as  to  secure  perfect  rest. 

For  the  success  of  a  plaster  dressing  it  is  important  that  the 
plaster  be  of  the  best  quality.    If  it  has  been  imperfectly  calcined. 
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or  long  exposed  to  air  and  moisture,  it  will  not  harden  well,  and 
shipmasters  or  those  who  may  be  called  upon  to  use  this  material, 
should  provide  themselves  with  a  supply  of  the  best  quality,  se- 
cured in  air-tight  tin  cases,    (See  also,  Fractures  of  the  Leg.) 

Extension. 

Sometimes  the  tendency  in  the  limb  to  draw  up  and  shorten  is 
so  great  that  it  is  necessary  to  use  some  contrivance  to  keep  a  con- 
stant pull  upon  the  loose  fragments.  This  may  be  accomplished 
by  a  weight  at  the  end  of  a  cord  which  is  attached  to  the  limb  by 
means  of  adhesive  plaster,  and  runs  through  a  pulley  in  the 
foot  of  the  bed.  A  broad  bandage  may  be  passed  between  the 
thighs  and  attached  to  the  head-board  to  pull  against  the  weight, 
or  the  foot  of  the  bed  may  be  raised  so  that  the  weight  of  the  body 
will  serve  this  purpose.  (See  Grurdon  Buck's  Apparatus,  in  the 
Section  on  Fractures  of  the  Thigh-Bone.) 

Special  Apparatus. 

Many  kinds  of  special  apparatus  have  been  devised :  beds 
specially  suited  to  fractures  ;  boxes,  inclined  planes,  and  cradles 
for  suspending  the  limb.  The  simplest  device  that  will  support 
the  limb  in  the  required  position  is  the  best. 

Treatment  of  Compound  Fracture. 

In  compound  fracture,  we  have  to  treat  a  fracture  and  a  wound. 
In  treating  the  fracture  we  must  avoid  irritating  or  covering  the 
wound,  as  in  the  latter  case  the  danger  from  the  absorption  of 
matter  would  be  greater  to  the  patient  than  the  benefit  in  support- 
ing the  fragments  of  bone,  if  the  open  wound  is  of  considerable 
size.  In  all  cases  we  must  aid  the  discharges,  treating  the  wound 
in  accordance  with  the  directions  for  treatment  of  other  open 
wounds,  in  another  part  of  this  chapter.  If  the  bone  is  crushed, 
and  there  are  loose  splinters  or  fragments,  they  should  be  removed 
at  once.  Before  treating  the  fracture,  the  question  whether  am- 
putation is  necessary  must  of  course  be  settled,  and  in  all  these 
cases  the  services  of  a  surgeon  become  absolutely  indispensable. 

After-Treatment. — It  may  be  necessary  to  give  the  patient  a 
dose  (20  to  30  drops  for  an  adult)  of  laudanum,  paregoric  (two  to 
three  teaspoonfuls),  or  morphine  (one-eighth  of  a  grain)  after  the 
operation  of  setting  the  limb,  if  he  is  uneasy  or  in  pain.    If,  how- 
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ever,  the  pain  in  the  limb  increases  and  becomes  very  severe,  and 
especially  if  there  is  any  discoloration  below  the  dressing,  it  should 
at  once  be  removed,  and  put  on  again,  since  this  shows  that  the 
limb  has  probably  swollen  under  the  bandages,  and  gangrene  or 
mortification  may  result,  unless  the  pressure  is  taken  off. ' 

If  the  patient  has  any  fever,  his  diet  should  be  light  for  a  few 
days,  and  his  bowels  should  be  kept  open  with  Rochelle  salt. 
After  ten  or  twelve  days,  it  is  desirable  that  the  joints  next  to  the 
fracture  should  be  moved  occasionally,  lest  they  become  stiff. 
Avoid  bed-sores  by  keeping  the  sheet  smooth  under  him.  and  rub- 
bing the  back  two  or  three  times  daily  with  alcohol  or  some  kind 
of  liquor. 

In  fractures  of  the  upper  part  of  the  body,  the  dressings  should 
be  kept  on  from  four  to  six  weeks  ;  in  those  of  the  lower  part,  from 
five  to  eight  weeks. 

Complicating  Diseases. 

In  addition  to  the  dangers  already  spoken  of,  as  occurring  dur- 
ing the  treatment  of  fracture,  are  the  two  terrible  conditions  of 
erysipelas  and  pus-poisoning — which  cannot  be  too  closely  guarded 
against — and  must  be  combated,  when  occurring,  by  every  means 
at  our  disposal.  In  every  case  we  must  secure  perfect  cleanliness 
and  thorough  disinfection.  Pus-poisoning,  or  pyaemia,  as  it  is 
called,  is  the  result  of  excessive  maturation  of  a  wound  :  the  pus 
or  matter  which  forms  therein  during  the  healing  process,  being 
absorbed  or  soaked  up  by  the  raw  surfaces,  finds  its  way  into  the 
blood,  causing  a  slow  but  dangerous  poisoning.  The  action  of 
this  poison  is  much  more  rapid  if  it  arises  from  a  wound  of  one  of 
the  internal  organs.  If  this  poisoning  takes  place,  the  matter  or 
pus  in  the  wound  changes  from  a  creamy  color  and  consistency  to 
a  thin  bloody  or  tea-colored  fluid,  while  the  skin  about  the  wound 
assumes  a  dark  purple  or  bluish  hue,  the  wound  itself  gapes  open, 
and  the  healing  process  abruptly  ceases.  The  heat  of  the  body  in- 
creases, the  pulse  becomes  small,  quick,  and  sometimes  irregular. 
The  patient  may  become  delirious,  or  may  lie  in  a  half-stupor. 
Severe  chills  may  occur,  followed  by  profuse  sweating  and  great 
depression  of  the  powers  of  life.  There  may  be  severe  pains  in 
different  parts  of  the  body,  with  or  without  profuse  diarrhoea,  or 
the  diarrhoea  may  exist  without  the  pain.  Rheumatic  pains  may 
occur  at  or  near  a  joint,  which  will  indicate  blood-poisoning  from 
an  abscess  about  the  joint  or  bone.  The  breathing  may  be  rapid 
and  difficult,  with  a  dry  cough,  while  the  breath  is  said  to  have 
the  odor  of  new-mown  hay. 
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Any  of  these  phenomena  occurring  during  the  treatment  of  a 
wound  should  excite  suspicion  at  once,  and  lead  to  the  adoption  of 
the  most  energetic  means  of  cure.  The  room  should  be  well  ven- 
tilated and  kept  at  an  even  temperature — neither  too  hot  nor  too 
cold  (about  70°  Fahr.).  Disinfectants  should  be  freely  used  by 
sprinkling,  or  evaporated  from  open  dishes.  [Carbolic  acid  dis- 
solved in  water,  in  the  proportion  of  an  ounce  of  the  acid  to  a 
quart  of  the  water.]  Cotton  cloths  saturated  in  the  disinfectant, 
and  hung  up  about  the  room,  answer  an  admirable  purpose,  and 
all  rags,  etc.,  applied  to  the  maturating  wound  should  be  soaked 
in  the  same.  The  best  deodorizers  and  disinfectants  are  carbolic 
acid,  liquor  of  the  chloride  of  soda,  permanganate  of  potash,  all 
much  diluted.  [More  explicit  directions  relating  to  Disinfection 
will  be  found  in  Volume  II.  j 

If  possible,  a  stream  of  warm  water,  also  impregnated  with  the 
disinfectant,  should  flow  upon  the  wound  at  frequent  intervals,  or 
a  syringe  may  be  used,  but  not  too  forcibly.  The  discharges  from 
the  body  should  be  received  in  vessels  partly  filled  with  the  fluid 
disinfectant,  or  with  chloride  of  lime.  Sponges  should  not  be 
used  for  washing  the  wound,  but  cotton,  wool,  or  rags,  which 
should  be  burned  after  using  once. 

Feed  the  patient  well  and  often  with  the  most  nutritious  food 
available.  This  is  of  the  utmost  importance,  as  plenty  of  new 
and  healthy  blood  is  needed  in  this  condition  of  the  system.  Broths, 
meat-juice,  rice  and  milk,  or  cream,  form  the  best  diet,  and  should 
be  given  in  small  quantities,  but  very  often.  Dr.  Fordyce  Barker's 
"  Fever  Food"  is  admirably  adapted  to  these  cases,  viz.:  Into  a 
pint  of  sweet  milk  (unskimmed)  put  the  whites  of  four  fresh  eggs. 
Put  the  whole  into  a  bottle  or  jug,  and  shake  it  well  for  several 
minutes,  the  longer  the  better.  Strain  into  a  dish,  and  meanwhile 
wash  the  bottle.  Pour  it  back  into  the  bottle  and  set  it  in  a  cool 
place,  in  a  refrigerator,  or  upon  ice,  if  possible.  Give  the  patient 
form  two  to  four  tablespoonfuls  every  one  to  three  hours,  or,  if  the 
stomach  will  retain  it,  give  a  wineglassful  every  three  hours. 

The  medicines  needed  are  few,  and  consist  of  iron  in  some  form, 
the  old  "tincture  of  the  chloride"  (in  doses,  for  an  adult,  of  15 
drops  in  water)  is  the  best,  and  quinine,  in  doses  of  two  to  three 
grains.  These  should  be  repeated  every  two  or  three  hours  at 
least.  Spirit  of  some  kind  must  be  given,  if  the  patient  is  accus- 
tomed to  its  use,  but  if  not  it  should  be  dealt  out  sparingly.  Great 
prostration  and  a  tendency  to  fainting  justifies  its  use  to  the  ex- 
tent of  relieving  these  symptoms.  If  the  stomach  will  not  tolerate 
either  food  or  stimulants,  they  should  be  given' by  injection,  and 
life  may  be  greatly  prolonged  by  this  mode  of  feeding  alone. 
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Erysipelas  has  been  mentioned  as  one  of  the  complications  that 
may  arise  during  the  treatment  of  a  wound,  and  as  this  frequently 
occurs  when  the  wound  is  associated  with  a  fracture,  a  few  words 
upon  the  subject  are  necessary  at  this  point  while  considering 
compound  fractures.  Erysipelas  following  a  wound,  or  "  trau- 
matic erysipelas,''  may  happen  at  any  time  after  a  wound  is  re- 
ceived, and  is  developed  in  one  of  two  forms,  viz.,  simple,  in 
which  the  skin  is  mainly  affected,  or  phlegmonous  (from  a  Greek 
word,  meaning  "  to  burn  "),  which  involves  the  fat  and  tissues  un- 
der the  skin.  In  both  cases  there  is  a  red  eruption  upon  the  skin, 
which  is  bright  in  the  simple  form,  and  dark  or  purple  in  the  deep- 
seated.  It  begins  as  a  small  red  spot,  and  grows  rapidly,  while 
the  surface  is  studded  with  little  blisters,  called  vesicles,  filled 
with  a  clear  tea-colored  fluid,  which  soon  becomes  darker  in  color, 
the  vesicles  drying  into  scabs.  The  surface  of  the  skin  in  the 
simple  variety  is  smooth  and  hard,  while  in  the  other  it  is  softer, 
with  a  quaggy  or  doughy  feeling  to  the  touch  ;  moreover,  the 
vesicles  are  larger,  and  the  pain  is  more  intense.  These  symp- 
toms increase  up  to  the  sixth  or  eighth  day,  when  the  simple  form 
begins  to  subside,  and  in  the  phlegmonous  variety  matter  begins 
to  pour  out  profusely,  and  large  masses  of  dead  tissue  are 
thrown  out  of  the  wound.  This  is  called  sloughing.  In  bad  cases 
extensive  mortification  may  occur.  The  patient,  from  a  highly 
feverish  state  at  first,  passes  into  a  condition  of  complete  exhaus- 
tion, with  cold  limbs,  rapid  breathing,  feeble  and  rapid  pulse,  and 
profuse  diarrhoea. 

The  simple  variety  seldom  requires  much  treatment,  beyond 
pure  air,  nourishing  food,  and  the  tincture  of  iron  internally.  If 
the  bowels  are  constipated,  give  a  small  dose  of  Rochelle  salt. 
A  weak  wash  of  sugar  of  lead  and  water  [a  drachm  to  a  pint  of 
water]  may  be  applied  for  comfort,  and  country  people  place  de- 
served confidence  in  a  cold  poultice  of  mashed  uncooked  cranberries. 

In  the  deep-seated  form  the  treatment  must  be  more  active. 
Here  all  the  rules  as  to  disinfectants,  ventilation,  etc.,  must  be 
carried  out  to  the  letter,  as  given  in  the  directions  for  the  treat- 
ment of  pus-poisoning.  The  tincture  of  the  chloride  of  iron  should 
be  given  in  doses  of  ten  or  fifteen  drops,  once  in  two  or  three  hours, 
mixed  with  half  a  wineglassful  of  water.  If  the  prostration  in- 
creases, add  two  or  three  grains  of  quinine  to  each  dose  of  the 
iron.  In  moderate  cases,  five  or  six  ounces  of  wine,  or  two  or  three 
ounces  of  brandy  must  be  given  in  the  course  of  a  day,  and  be 
increased  if  the  symptoms  are  urgent.  External  applications  in 
both  forms  are  important  to  the  comfort  of  the  patient.  In  simple 
erysipelas  it  is  sufficient  to  keep  the  part  dusted  with  flour,  or 
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covered  with  carded  cotton  loosely  applied,  and  either  oi  these  may 
be  used  instead  of  the  lead  wash  or  cranberry  poultice,  if  they  give 
equal  ease  to  the  patient.  In  the  early  stage  of  the  phlegmonous 
form,  small  incisions  with  the  point  of  a  shai-p  knife  will  relieve 
the  tightness  of  the  skin,  and  shorten  the  disease.  Warm  water, 
with  disinfectants,  should  be  applied  freely,  and  this  can  best  be 
done  with  the  rubber-bulb  syringe,  and  after  thoroughly  irrigat- 
ing the  surface  of  the  limb,  the  open  wounds  should  be  syringed 
out  with  the  disinfecting  solution,  both  to  secure  perfect  cleanli- 
ness and  to  hasten  the  sloughing,  and  favor  the  escape  of  dead 
flesh.  A  poultice  of  yeast,  with  powdered  charcoal  stirred  in,  is 
also  very  valuable  as  an  application,  and  should  be  renewed  often. 
[See  formula  in  Volume  II.]  When  maturation  is  excessive,  and 
much  tissue  has  "  sloughed  off,"  the  limb  becoming  soft  and  flab- 
by, and  the  muscles  hanging  loosely,  the  parts  should  be  covered 
with  carded  cotton,  oakum,  or  lint,  and  held  in  place  by  a  roller- 
bandage,  which  should  be  drawn  tightly  enough  to  hold  up  and 
support  the  sagging  muscles.  This  dressing  should  also  be 
changed  very  often. 

.  Special  Fractures. 

Fracture  of  the  Nose. 

A  part  of  the  nose  is  composed  of  cartilage  or  "  gristle."  The 
upper  part  or  bridge  consists  of  two  bony  plates  which  come  to- 
gether in  the  middle  line.  One  or  both  of  these  may  be  broken 
and  the  bones  beneath  .them  crushed  by  a  heavy  blow. 

The  break  may  be  recognized  by  the  change  of  outline  which 
it  causes,  rendering  the  bridge  crooked  or  depressed.  A  severe 
bruise  on  one  side,  followed  by  swelling,  may  look  like  a  break, 
but  by  careful  feeling  in  the  nostrils,  and  by  running  up  a  small 
wooden  pencil,  or  a  pair  of  long  slender  forceps  on  the  inside,  we 
can  usually  distinguish  it. 

Treatment.— Sometimes  the  swelling  and  soreness  will  be  so 
great  when  the  injury  is  first  seen  that  it  will  be  necessary  to  wait 
twenty-four  hours,  applying  cold  water  and  laudanum  mean- 
while, until  the  swelling  goes  down  (a  tablespoonful  of  laudanum 
to'  a  pint  of  water).  If  the  application  of  cold  does  not  relieve  the 
swelling  and  pain,  use  hot  water  and  laudanum,  or  heat  or  cold 
alone  if  the  laudanum  be  not  at  hand.  Try  to  raise  the  bones  or 
fragments  of  bone  into  position  as  soon  as  possible  with  the  pencil 
or  similar  instrument  inside  the  nose  and  the  fingers  outside.  If 
there  is  much  bleeding  use  ice  applications,  or,  if  necessary,  plug 
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the  nostrils  with  cotton  or  soft  rags.  It  is  very  important  that  the 
fracture  be  properly  set.  or  it  may  leave  a  mortifying  disfigure- 
ment. If  the  bones  will  not  stay  in  place  when  replaced,  a  plug 
may  be  left  in  the  nostrils  to  act  as  a  splint  until  the  parts  become 


Fig.'  254.  Fig.  -2.-5. 


FiGUKE  354. — Framework  of  the  nose  :  «,  nasal  bone  ;  6,  part  of  upper  jaw-bone  ;  1,  upper, 
and  2,  lower  lateral  cartilage. 

Figure  255. — The  bony  and  cartilaginous  partition  of  the  nose,  seen  from  the  left  side:  a, 
right  nasal  bone  ;  b,  upper  jaw-bone  ;  c,  perpendicular  plate  of  the  ethmoid  bone ;  d,  vomer ;  f, 
sphenoidal  sinus  ;  1,  inner  part  of  the  cartilage  of  the  right  side;  2,  the  cartilaginous  portion  of 
the  septum  or  partition. 

fixed.  The  plug  may  be  of  wood  or  tightly  rolled  cotton,  covered 
with  oiled  silk  and  smeared  with  mutton-tallow,  sweet  oil,  or 
cosmoline.  If  no  oiled  silk  or  thin  rubber  is  to  be  had,  make  the 
surface  of  the  plug  as  smooth  as  possible  and  smear  that.  It  should 
be  removed  and  renewed  once  in  twenty-four  to  thirty-six  hours 
to  prevent  ulceration  of  the  delicate  lining  of  the  nose. 

Fracture  of  the  Cheek-Bones  and  Upper  Jaw. 

These  bones  are  seldom  fractured  except  in  very  severe  injuries 
of  the  face.  The  fracture  will  be  readily  recognized  by  the  move- 
ment of  the  fragments,  or  the  cracks  that  may  be  felt,  and  the  de- 
formity. 

Treatment  consists  simply  in  replacing  fragments  with  the  fin- 
gers, and  keeping  them  in  position  by  adhesive  plaster  and  band- 
ages. If  teeth  are  loosened  they  must  be  replaced  and  kept  in 
place,  and  they  will  again  become  firm  in  their  sockets.  They 
may  be  fastened  to  the  neighboring  teeth  by  fine  wire  or  silk. 
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Fracture  of  the  Lower  Jaw. 


This  is  a  strong  bone,  but  is  frequently  broken  on  account  of  its 
prominence.  It  may  be  broken  in  front  or  at  the  sides ;  on  one 
side  or  on  both.  The  fracture  may  be  easily  recognized  by  the 
swelling,  the  change  in  the  line  of  the  teeth,  the  movement  of  the 

fragments,  and  by  the  grating  sound 
caused  by  their  movements.  If  the 
lower  jaw  is  broken  on  one  side,  it 
will  be  twisted  toward  the  injured 
side.  If  it  is  dislocated  on  one  side, 
it  will  be  turned  away  from  the  in- 
jured side. 

Treatment.— The  difficulty  lies 
mainly  in  keeping  so  active  a  mem- 
ber at  rest,  and  in  feeding  the  pa- 
tient. A  simple  apparatus  for  keep- 
ing the  parts  in  place  is  a  splint, 
made  of  gutta-percha,  felt  or  plaster, 
starch  or  glue  bandage,  and  kept  in 
place  by  a  four-tailed  bandage,  which 
is  made  as  follows  :  Take  a  bandage 
six  inches  wide  and  four  feet  long, 
and  split  it  in  the  middle  from  each 
end  to  within  two  and  a  half  inches  of  the  centre.  Place  the  cen- 
tre against  the  chin,  bring  the  two  upper  tails  around  beneath  the 
back  of  the  head,  cross  them  and  bring  them  forward  and  fasten 
them  on  the  forehead.  Bring  the  two  lower  tails  up  over  the  top 
of  the  head  and  tie  them.  Hamilton's  apparatus  for  broken  jaw  is 
composed  of  a  firm  leathern  strap  which  passes  under  the  chin  and 
buckles  over  the  top  of  the  head.  This  strap  is  kept  in  place  by  four 
others,  two  of  which  are  attached  to  it  at  the  temple,  and  pass 
around  over  the  ears  and  buckle  at  the  back  of  the  head.  The 
other  two  are  attached  to  the  first  strap  at  the  temple  and  pass 
forward  and  buckle  over  the  forehead.  There  is  still  another  strap 
which  is  attached  to  the  first  on  the  top  of  the  head  and  passed 
back  on  the  middle  of  the  top  of  the  skull,  and  joins  the  straps 
which  buckle  at  the  back  of  the  head.  Wherever  there  is  a  buckle 
there  should  be  a  pad  placed  between  it  and  the  head.  It  is  not 
necessary  that  the  apparatus  should  be  buckled  very  tightly. 
"While  it  is  on  the  patient  must  not  talk  or  laugh.  He  must  be 
fed  with  liquid  food  only.  This  can  generally  be  introduced  be- 
tween the  teeth.    In  some  cases  it  may  be  necessary  to  introduce 


Figure  256. — Hamilton's 
for  fracture  of  the  lower  jaw. 


apparatus 
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food  through  the  nostril  by  a  tube,  or  to  extract  a  tooth  for  this 
purpose,  or  what  is  preferable  to  either,  let  him  wear  what  is 
called  an  inter-dental  splint.  This  is  made  of  cork,  or  wood,  or 
gutta-percha,  and  is  shaped  like  a  wedge,  with  a  groove  in  the 
upper  and  lower  edges  for  the  teeth.  It  should  extend  across  the 
line  of  fracture.  One  of  these  on  each  side  keeps  the  jaws  sepa- 
rated sufficiently  for  introducing  food,  and  gives  a  firm  resistance 
to  the  splint  or  bandages  upon  the  outside.  Another,  and  perhaps 
simpler  method  of  bandaging  the  lower  jaw  is 
to  take  a  strip  of  cotton  or  linen  sheeting,  thirty 
inches  long  and  six  inches  wide,  split  it  in  the 
middle,  as  directed  above,  to  within  two  and  a 
half  inches  of  the  centre.  In  the  centre,  one 
inch  from  the  edge,  cut  a  slit  long  enough  to 
allow  the  chin  to  pass  through  it.  The  ends  of 
this  opening  should  be  caught  with  a  needle 
and  thread  to  prevent  it  from  tearing  when 
applied.  The  extremity  of  one  side  of  the  strip 
is  tied  over  the  head.  The  other  side  should  be 
tied  at  the  back  of  the  neck,  the  chin  passing 
through  the  slit  as  shown  in  the  figure.  The 
knots  at  the  top  and  lower  part  of  the  head  are 
fastened  together  by  another  strip  of  bandage,  all  of  the  knots  tied 
firmly.  The  portion  of  the  bandage  passing  over  the  head  may  be 
prevented  from  slipping  back  by  another  strip  passing  across  the 
forehead  and  fastened  to  the  bandage  just  above  the  ears. 

The  splint  should  be  worn  three  or  four  weeks,  and  the  patient 
should  not  eat  any  solid  food  for  five  weeks. 


Figure  357.  — Bandajje 
for  fracture  of  the  lower 
jaw. 


Fractures  of  the  Collar-Bone  or  Clavicle. 

This  bone  is  more  frequently  broken  than  any  other,  and  a 
large  proportion  of  the  subjects  are  children.  The  break  is  com- 
monly at  the  middle  of  the  bone,  and  is  usually  oblique,  so  that  one 
portion  of  it  rides  over  the  other.  It  is  sometimes  caused  by  a  di- 
rect blow,  but  much  more  frequently  by  a  fall  upon  the  hands  or 
shoulder,  or  a  violent  muscular  action  of  the  arm. 

The  signs  of  the  fracture  will  be  pain,  inability  to  use  the  arm, 
drooping  of  the  shoulders,  swelling,  a  fissure  or  irregularity  in  the 
bone  to  be  felt  under  the  fingers,  and  perhaps  a  grating  sensation 
when  the  ends  of  the  fragments  are  moved.  In  children  the  so- 
called  green-stick  or  partial  fracture  may  occur  here.  This  is 
almost  always  the  result  of  a  blow,  or  fall  on  the  shoulder,  and  the 
only  sign  will  be  an  oblong  swelling  at  the  point  of  the  break. 
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Fractures  of  the  collar-bone  are  easily  set,  but  not  easily  kept 
in  place.  They  unite  readily,  but  there  is  almost  always  some  de- 
formity left.  The  more  quiet  and 
manageable  the  patient,  the  better 
the  chance  of  perfect  cure.  This 
will  require  a  month  in  an  adult, 
and  less  time  in  a  child. 

Treatment. — The  shoulder,  after 
a  break  in  the  collar-bone,  droops 
and  falls  forward  and  inward  as 
the  fragments  of  the  bone  ride 
over  each  other.  The  object  of  the 
surgeon  is  to  counteract  this  ten- 
dency, and  keep  the  bones  together 
by  an  apparatus  that  shall  raise 
the  shoulder,  and  at  the  same  time 
draw  it  backward  and  outward. 
Dr.  Bartlett,  of  Massachusetts,  de- 
vised a  system  of  straps  which 
effectually  secures  these  ends.  It 
consists  of  a  padded  ring  or  collar 
in  two  parts  (see  Fig.  259),  which 
are  buckled  together,  encircling  the 
sound  shoulder  starting-point, 
at  which  the  power  is  applied  by  means  of  straps,  one  of  which  is 
passed  under  this  ring  just  below  the  ridge  of  the  shoulder-blade, 
behind  the  shoulder,  then  passing  across  the  back,  this  strap  goes  be- 
tween the  arm  and  side,  then  back  over  the  arm,  crossing  it  at  about 


Figure  858. — Fracture  of  the  left  collar- 
bone near  its  middle,  showing  the  actions  of 
the  muscles  which  displace  the  fragments. 


Figure  259. — The  padded  ring  of  Bartlett's  apparatus. 


its  middle,  and  across  the  back  to  be  fastened  by  a  buckle  on  its  other 
end.  This  draws  the  arm  of  the  injured  side  backward  and  fixes 
its  middle  point.  A  second  strap  is  then  attached  to  a  buckle  sewn 
to  the  padded  ring  just  below  the  point  where  the  first  strap  passes 
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around  it  (see  Fig.  261) ;  then  passing  obliquely  across  the  back  to 
the  bent  elbow,  goes  under  it  and  up  over  the  outside  of  the  fore- 
arm to  a  point  even  with  the  angle  of  the  elbow.  Here  a  double 
loop  is  made  by  winding  the  strap  twice  around  two  or  three  fingers. 
This  loop  is  held  firmly  with  one  hand,  while  with  the  other  the 
loose  end  is  passed  downward  and  backward  under  the  arm,  then 
upward  and  forward  over  the  arm,  to  and  through  this  double 
loop  ;  then  by  drawing  the  end  taut,  the  elbow  will  be  held  by  a 
"figure-of-eight,"  one  loop  encircling  the  forearm  just  below,  the 
other  the  arm  just  above  the  angle,  and  the  double  loop  prevents 
either  from  slipping  and  "cording"  the  arm.  The  end  is  then 
carried  upward  across  the  chest  and  fastened  by  a  buckle  in  front 


Figures  260  and  261.— Front  and  rear  view  of  Bartlett's  apparatus  as  applied  for  fracture  of 
the  collar-bone. 

of  the  padded  collar.  By  buckling  this  more  or  less  tightly  we 
draw  the  elbow  forward  more  or  less  upon  the  fixed  point  made 
by  the  first  strap,  and  thus  throw  the  shoulder  backward  and 
outward,  extending  the  collar-bone.  (See  Fig.  260.)  A  third 
strap  is  used  to  form  a  sling  for  the  bent  forearm  and  hand,  and 
is  also  buckled  to  the  front  of  the  padded  ring.  This  may  be  ap- 
plied over  the  shirt,  and  thus  enable  the  patient  to  go  about  with 
more  comfort.  If  the  long  strap  does  not  lift  the  shoulder  enough, 
a  pad  of  cotton  or  linen  may  be  made  and  sewed  to  the  middle  of 
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a  strip  of  bandage  about  four  feet  long.  This  pad  should  be 
crowded  well  into  the  armpit  of  the  injured  side,  and  the  ends  tied 
to  the  padded  ring  upon  the  opposite  shoulder,  one  carried  in  front 
of,  and  the  other  behind  the  chest.  This  apparatus  should  be  kept 
on  for  three  or  four  weeks.  The  length  of  the  two  parts  of  the 
padded  ring  are  respectively  twelve  and  ten  inches  (buckles  and 
unpadded  ends  unmeasured),  and  the  diameter  an  inch  to  an  inch 
and  a  quarter.    The  first  strap  should  be  fifty  to  fifty-five  inches 

long,  the  second,  or  long  one,  five  and 
a  half  or  six  feet,  and  the  third  (the 
sling),  forty-five  inches,  and  the  width 
of  each,  one  to  one  and  a  half  inches. 

A  very  simple  dressing  for  a  broken 
collar-bone,  and  one  which  can  be 
readily  made  out  of  a  pair  of  suspend- 
ers, or  a  broad  bandage  or  strip  of 
any  kind,  is  represented  in  Fig.  262.  It 
consists  of  a  single  strap  passing  in 
front  of  each  shoulder,  crossing  and 
buckling  on  the  back.  It  is  called  a 
figure-of-eight  bandage. 

Another  simple  and  effective  method 
is  Sayre's,  with  sticking  plaster.  Two 
strips  of  plaster,  four  inches  wide  and 
One  of  these  should  be  looped  around 
the  arm  on  the  injured  side  just  below  the  armpit,  and  carried 
across  the  back  and  around  the  body.  The  hand  on  the  injured 
side  should  then  be  laid  on  the  opposite  shoulder.  The  other  should 
start  at  the  shoulder  of  the  sound  side,  pass  down  across  the  back 
to  the  elbow  on  the  injured  side,  a  slit  being  cut  in  it  to  receive 
the  point  of  the  elbow,  and  up  on  the  outside  of  the  arm  and  the 
back  of  the  hand  to  the  point  at  which  it  began  on  the  sound  side. 

Still  another  mode  of  dressing  a  broken  collar-bone  is  to  place 
the  arm  in  the  position  indicated  for  the  preceding  dressings,  lay- 
ing the  forearm  of  the  injured  side  across  the  chest,  the  finger-tips 
reaching  the  shoulder  opposite,  and  bind  it  in  that  position  with  a 
plaster-of-Paris  bandage.  The  mode  in  which  the  bandage  is  ap- 
plied will  vary  with  the  skill  and  ingenuity  of  the  operator.  A 
great  deal  may  be  done  with  plaster-of-Paris  in  dressing  all  frac- 
tures. Rubbed  into  loose  muslin  bandages  and  made  into  rollers, 
as  described  on  page  643,  or  spread  between  layers  of  flannel,  as 
in  the  Bavarian  splint  (See  Fractures  of  the  Leg),  it  can  be  wound 
or  moulded  into  any  shape,  and  when  dry  is  firm  and  light. 

When  the  patient  lies  on  his  back,  the  bones  will  often  fall 


Figure  262, 
collar-bone. 


-Dressing  for  broken 


six  feet  long,  are  required. 
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naturally  into  their  proper  position.  In  a  case,  therefore,  where 
it  is  very  desirable  to  avoid  a  lump  at  the  point  of  fracture,  as  in  a 
young  lady,  if  she  is  willing  to  remain  in  bed  upon  her  back  three 
or  four  weeks,  apparatus  of  any  kind  may  be  dispensed  with  to  a 
great  extent. 

Fracture  of  the  Body  of  the  Shoulder-Blade  or  Scapula. 

This  is  rare,  and  is  always  the  result  of  a  heavy  blow  directly 
over  the  bone.  In  this  fracture  there  is  usually  very  little  dis- 
placement, and  if  the  swelling  is  great,  it  may  be  difficult  to  rec- 
ognize it.  By  careful  handling,  the  crack  may  be  found,  or  the 
grating  between  the  edges  of  the  bones  may  be  felt  in  the  ma- 
jority of  cases.  There  is  also  great  pain  in  moving  the  shoulder. 
To  detect  the  grating  of  the  fragments,  the  examiner  should  with 
one  hand  hold  the  top  of  the  shoulder,  while  with  the  other  he 
moves  the  lower  end  or  angle  of  the  shoulder-blade.  It  is  difficult 
to  keep  the  fragments  together  properly  when  this  bone  is  broken, 
and  it  is  usually  irregular  in  shape  when  it  is  healed.  But  it 
makes,  in  the  case  of  this  bone,  but  little  difference,  as  no  defor- 
mity will  appear. 

Treatment, — In  order  to  allow  the  parts  to  come  together,  the 
muscles  attached  to  the  upper  and  back  part  of  the  shoulder-blade 
must  be  relaxed  by  raising  the  arm.  This  is  done  by  a  sling 
passing  around  the  neck  and  down  under  the  elbow.  At  the  same 
time  the  arm  is  to  be  bound  to  the  side  of  the  body  by  a  bandage 
passing  around  both  arms,  or  a  large  pad  or  folded  napkin  may  be 
placed  over  the  shoulder-blade,  and  held  in  place  by  long  strips  of 
adhesive  plaster,  carried  over  the  pad  and  across  the  back.  This 
helps  to  fix  the  bone  in  its  place.  Then  the  arm  may  be  placed  in  a 
sling,  and  bound  to  the  body  as  above. 

Fracture  of  the  Acromion  Process  of  the  Shoulder-Blade. 

This  fracture  is  readily  made  out  by  feeling  along  the  ridge  on 
the  back  of  the  shoulder-blade,  until  the  crack  and  the  fragments 
are  reached.  The  outline  of  the  shoulder  will  be  flattened,  as  the 
acromion  or  point  of  the  shoulder  will  be  drawn  downward  by  the 
muscles.  There  is  total  inability  to  raise  the  arm  outward,  but 
it  can  be  moved  in  any  direction  by  another  person,  who  can  also 
restore  the  bone  to  its  place  by  slightly  raising  the  arm. 

There  will  generally  be  a  slight  deformity  after  healing,  but 
no  interference  with  the  motion  of  the  arm,  unless  the  broken 
piece  projects  very  far  downward.    It  should  be  added  that  bony 
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union  rarely  occurs  in  this  fracture,  owing  to  the  difficulty  of  keep- 
ing the  parts  in  close  apposition,  but  the  ligament  that  does  unite 
the  bones  answers  every  purpose. 

Treatment. — If  the  break  is  in  front  of  the  joint  between  the 
shoulder-blade  and  collar-bone,  the  patient  may  be  kept  on  his 
back  in  bed,  with  his  arm  straight  out  from  his  body,  or  his  arm 
may  be  supported  by  a  sling  passing  under  the  elbow,  and  a  band- 
age binding  it  to  the  body.  The  sling  Should  be  short  enough  to 
bring  the  head  of  the  arm-bone  well  up  to  the  acromion  process, 
and  the  bandage  be  applied  tightly  enough  to  keep  it  there.  No 
pad  should  be  placed  in  the  arm-pit,  as  it  would  push  the  bone 
outwai'd  too  far.  If  the  break  is  behind  the  joint  between  the 
shoulder-blade  and  collar-bone,  the  shoulder  and  arm  will  fall 
downward  and  forward  and  inward,  as  in  fracture  of  the  collar- 
bone, and  should  be  treated  in  the  same  way. 

Fractures  of  other  portions  of  the  shoulder-blade  are  very  rare. 

Fractures  of  the  upper  end  of  the  Arm-Bone  or  Humerus. 

The  fractures  of  the  upper  arm-bone,  called  the  himierus,  may 
be  divided  into  three  classes  according  to  their  location  : 

1.  Fractures  of  the  upper  end,  near  the  joint. 

2.  Fractures  of  the  shaft  or  middle  portion. 

3.  Fractures  of  the  lower  end,  near  the  joint. 

1st.  Fractures  of  the  Upper  End. — These  may  again  be  divided 
into  (a)  Impacted,  in  which  the  lower  fragment  of  the  bone  is 
driven  and  firmly  fastened  into  the  upper,  {b)  Non-impacted,  in 
which  the  fragments  are  distinct  and  separable. 

These  fractures  are  generally  caused  by  a  direct  blow  or  heavy 
fall  upon  the  parts,  the  limb  being  struck  by  or  striking  some  hard 
substance. 

Symptoms. — There  are  certain  signs  which  are  common  to  both 
impacted  and  non-impacted  fractures  of  the  arm  near  the  shoul- 
der. These  are  :  1st.  Marks  of  a  severe  blow  on  the  part.  2d. 
Pain  and  swelling  in  the  part.  3d.  Changed  outline  of  the  part, 
there  being  in  nearly  all  cases  a  hollow  where  the  sound  shoulder 
would  show  a  rounded  outline  ;  and  -Ith,  Loss  of  power  in  the 
arm. 

There  are  other  signs  which  are  peculiar  to  the  non-impacted 
fracture  :  1st.  The  arm  below  the  point  of  injury  can  be  moved 
unnaturally  in  various  directions.  2d.  The  grating  between  the 
ends  of  the  fragments  can  be  detected.  In  the  impacted  fracture 
neither  of  these  last  two  symptoms  are  found. 

A  fracture  of  the  arm  near  the  shoulder  may  be  confounded 
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with  dislocation  of  the  shoulder-joint.  The  points  of  difference 
are  as  follows  : 


IN  DISLOCATION. 

1st.  The  avm  is  fixed,  and  cannot  be  freely 
moved. 

2d.  There  is  no  grating  (crepitus). 

3d.  When  the  bone  is  replaced,  it  stays. 

4th.  The  hand  (of  injured  arm)  cannot  be 
placed  on  the  opposite  shoulder,  the  el- 
bow at  the  same  time  touching  the  chest. 

5th.  The  head  of  the  boue  can  be  felt  out 

of  its  socket. 
6th.  The  elbow  stands  out  from  the  body. 


m  FRACTUEE. 

1st.  The  arm  can  be  moved  icith  vnnatural 
freedom. 

2d.  Grating  between  the  bones  may  be 
recognized,  except  in  impacted  fractures. 

3d.  When  the  bone  is  replaced,  it  will,  if 
left  to  itself, /«M  out  of  position. 

4th.  The  hand  c«/i  be  placed  (by  the  pa- 
tient or  another)  on  the  opposite  shoul- 
der, the  elbow  at  the  same  time  touching 
the  chest. 

5th.  The  head  of  the  bone  is  in  its  socket. 

Gth.  The  elbow  hangs  against  the  side,  un- 
less the  fragments  of  the  bone  are  much 
out  of  place. 


In  fractures  of  the  arm,  near  the  shoulder-joint,  the  healing 
process  will  occupy  a  month  or  six  weeks,  and  in  most  cases  there 
will  be  some  loss  of  free  motion,  or  some  shortening  of  the  limb, 
or  both. 

Treatment. — The  treatment  of  fracture  of  the  arm  near  the 
shoulder  differs  according  as  the  fracture  is  impacted  or  not  im- 
pacted. If  it  is  impacted  it  is  of  great  im- 
portance that  we  should  not  separate  the 
fragments  of  the  bone,  for  the  upper  frag- 
ment is  very  short,  sometimes  within  the 
joint,  and  if  we  separate  them  we  cannot 
set  the  bones  as  well  as  they  were  set  by 
the  same  violence  that  broke  them.  We 
should  be  careful,  therefore,  in  our  ex- 
amination, and,  having  decided  that  we 
have  an  impacted  fracture,  we  should 
simply  bind  up  the  arm  so  as  to  put  it  in 
an  easy  position  and  keep  it  perfectly  at 
rest.  If  we  decide  by  the  signs  already 
given,  that  we  have  a  fracture  which  is  not 
impacted,  we  put  the  arm  in  that  position 
in  which  the  muscles  are  relaxed,  and 
proceed  to  set  the  bones  according  to  the 
directions  in  the  general  remarks  on 
fractures  (page  639),  and  then  apply  a  dressing  to  keep  it  in 
place. 

Vol.  I.— 42 


Figure  263.— Diagram  of  a 
fracture  of  the  upper  arm-bone 
near  the  shoulder,  showing  the 
displacement  of  the  fi-agments 
caused  by  the  muscles. 
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FiGUKE  2t'A. — Hamilton's  splint 
for  fracture  of  upper  portion  of 
humerus. 


Dr,  Hamilton's  splint  for  fractures  near  the  shoulder- joint  is  the 
simplest  of  anything  thus  far  suggested,  and  is  to  be  made  of  paste- 
board, leather,  stiffened  felt,  or  gutta-per- 
cha. It  should  be  long  enough  to  reach 
from  above  the  point  of  the  shoulder  to 
the  elbow-joint,  and  should  be  cut  as 
shown  in  the  first  figure.  The  notch  in 
the  upper  end  of  the  splint  should  be 
brought  together  with  stitches,  and  after 
being  dampened  should  be  moulded  to 
the  shoulder  and  arm  and  left  to  become 
dry  and  hard  before  it  is  secured  in  its 
place.  A  second  short  splint  should  be 
laid  on  the  inside  of  the  arm,  both  hav- 
ing been  previously  padded  or  encased 
in  sacks  of  woollen  cloth.  They  are 
then  made  fast  to  the  arm  by  a  roller 
bandage,  and,  finally,  the  fore-arm  being 
bent  upon  the  arm,  is  suspended  by  a 
sling  from  the  wrist,  and  the  arm  fastened  to  the  side  by  a  separate 
roller  bandage.  If  there  is  any  difficulty  in  keeping  the  bone  in 
place  by  the  methods  described,  a  temporary  dressing  may  be  ap- 
plied as  follows  : 

Place  a  thin  pad,  compress,  or  folded  napkin  in  the  armpit  to 
fill  up  the  liollow  of  that  part,  and  thus  afford  a  firm  support  for 
the  bone.  This  may  be  held  in  place  by  strips  of  adhesive-plaster 
passing  over  the  shoulder.  Then  bring  the  arm  to  the  side  with  the 
elbow  drawn  a  little  forward,  and  pull  upon  it  downward  until  the 
bones  slip  into  place.  The  arm  from  the  shoulder  to  the  elbow  is 
then  to  be  firmly  secured  to  the  side  by  a  roller-bandage  carried 
around  the  body,  or  it  may  be  fastened  there  by  strips  of  plaster. 
The  forearm  may  then  be  supported  by  a  sling,  or  the  hand  may  be 
placed  upon  the  shoulder  of  the  sound  side,  bringing  the  elbow  of 
the  injured  side  forward  upon  the  chest,  and  fastening  it  there  by 
adhesive  strips,  with  a  roller-bandage  over  all.  It  is  well  to  com- 
mence the  dressing  of  the  fracture  by  covering  the  arm  with  a 
roller  bandage  evenly  and  smoothly  applied.  The  elbow  should 
be  bent  to  the  angle  desired,  and  the  bandage  should  commence 
at  the  roots  of  the  fingers,  covering  the  palm  of  the  hand  and  the 
arm  up  to  the  point  of  fracture.  After  a  few  days  when  the  swell- 
ing has  subsided,  the  permanent  splint  of  wood,  gutta-percha,  tin 
or  felt  may  be  applied. 


ACCIDENTS  AND  EMERGENCIES. 


659 


Fracture  of  Shaft  of  the  Humerus,  or  Upper  Arm-Bone. 

These  are  caused  by  blows  on  the  arm  ;  by  blows  or  falls  on  the 
hand,  and  occasionally  by  violent  action  of  the  muscles,  as  in 
throwing  a  ball.  They  are  easily  recognized  by  the  ordinary  signs 
of  fracture:  pain  and  swelling,  inability  to  use  the  arm  and  hand, 
change  in  the  outline  of  the  arm  as  compared  with  the  sound  one, 
unnatural  motion,  and  grating  between  the  ends  of  the  bones. 

If  the  bone  is  properly  set  it  will  commonly  unite  without  any 
deformity  in  four  or  five  weeks.  Sometimes  the  elbow- joint  be- 
comes stiff  from  being  kept  in  splints,  and  frequently  there  is  a 
little  shortening  of  the  limb,  and,  in  a  small  percentage  of  cases, 
the  bones  do  not  unite.  This  last  accident  is  more  frequent  in  this 
bone  than  in  any  other. 

Treatment. — Before  setting  the  bone  it  is  very  desirable  to  have 
a  distinct  idea  of  the  position  and  direction  of  the  line  of  fracture, 


Fig.  265.  Fig.  366. 


Figure  265.— Mode  of  dressing  a  fracture  at  the  middle  of  the  upper  arm. 
FiGOKE  366. — Showing  the  projection  backward  of  the  elbow  when  the  humerus  is  broken  just 
above  the  elbow-joint. 

and  the  manner  and  direction  in  which  the  muscles  are  drawing 
the  fragments.  This  knowledge  will  enable  us  to  bring  them  into 
place  with  the  least  resistance.  Then  put  on  a  splint  which  shall 
extend  from  the  shoulder  to  the  wrist,  with  a  right  angle  at  the 
elbow.  A  short  outside  splint  may  be  applied  to  the  arm  between 
the  shoulder  and  elbow,  and  all  should  be  securely  bound  with  a 
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roller-bandage.  Keep  the  arm  in  a  sling.  In  this  way  the  joints 
above  and  below  the  break  are  kept  at  rest,  and  a  failure  to  unite, 
which  is  often  caused  by  too  much  movement  in  the  fragments, 
is  less  likely  to  occur  than  when  the  lower  part  of  the  arm  is  free. 
After  two  or  three  weeks  this  splint  may  be  changed  for  one 
which  extends  only  to  the  elbow,  that  this  joint  may  not  grow 
stiff  with  too  long  confinement.  Care  should  be  taken  that  the 
splint  does  not  press  too  hard  on  the  back  of  the  arm,  as  it  may 
injure  the  important  nerve  that  supplies  the  muscles  of  that  part. 

Fractures  of  the  Humerus  near  the  Elbow. 

These  fractures  are  generally  caused  by  a  direct  blow,  or  by 
indirect  force,  such  as  a  fall  upon  the  elbow.  The  break  may  be 
directly  across  the  bone  just  above  the  joint,  or  it  may  be  oblique, 
extending  into  the  joint.  In  the  transverse  fracture,  the  end  of 
the  upper  fragment  maybe  felt  on  the  front  of  the  arm  just  above 
the  elbow,  and  the  point  of  the  elbow  will  be  unnaturally  promi- 
nent. If  the  distance  between  the  top  of  the  shoulder  and  the 
bony  prominence  on  the  inside  of  the  elbow  be  measured,  it  will 
be  found  to  be  less  than  in  the  sound  arm.  In  all  the  fractures  at 
this  point  we  shall  have  the  ordinary  signs  of  fracture  if  we  ex- 
amine before  the  swelling  is  great. 

The  transverse  fracture  may  be  confounded  with  dislocation  of 
both  bones  of  the  forearm  backwards.  The  following  are  dis- 
tinctive signs  given  by  Hamilton  : 


IN  TRANSVERSE  FRACTURE  OP  THE 
HUMERUS. 

1st.  Vnnahiral  movement.  This  may  be 
hindered  in  a  few  hours  by  the  swelling. 

2d.  Orating  sound  (crepitus)  between  the 
fragments. 

3d.  The  bones  are  easily  set  when  the  arm 
is  drawn  down,  but  slip  out  at  once  when 
released. 

4th.  By  measurement,  the  distance  from 
the  top  of  the  shoulder  to  the  promi- 
nence on  the  inside  of  the  elbow  is  less 
than  on  the  sound  side. 

5th.  The  lower  end  of  the  upper  fragment 
can  be  felt,  sharp,  rough,  and  narrow 
above  the  elbow. 


IN  DISLOCATION  OP  BOTH  BONES  OP 
POREARM  BACKWARD. 

1st.  There  is  stiffness  of  the  joint. 

2d.  No  grating  (crepitus),  though  the  rub- 
bing of  the  bones  over  the  inflamed  sur- 
face of  the  joint  may  resemble  it  slightly. 

3d.  When  the  bones  are  replaced  they  stay 
in  place. 

4th.  The  distance  between  the  top  of  the 
shoulder  and  the  inner  prominence  of  the 
elbow  is  not  noticeably  less  than  on  the 
sound  side.  It  is  to  be  borne  in  mind, 
however,  that  no  two  arms  are  of  precise- 
ly the  same  length. 

5th.  There  are  no  sharp  points,  and  the 
lower  end  of  the  upper  arm-bone  can  be 
felt,  broad,  smooth,  and  round,  in  the 
bend  of  the  elbow. 
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Gth.  The  prominence  of  the  elbow  on  the 
back  of  the  arm  is  increased  by  straight- 
ening the  arm. 

7th.  This  fracture  is  caused  by  a  fall  on  the 
elbow. 


6th.  The  prominence  of  the  elbow  on  the 
back  of  the  arm  is  diminished  by  straight- 
ening the  arm. 

7th.  This  dhlocatioii  is  caused  by  a  fall  on 
the  palm  of  the  hand. 


The  great  danger,  in  fractures  about  the  elbow,  is  that  the  joint 
will  be  left  stiff.  Occasionally  there  is  a  little  shortening.  Some- 
times there  is  injury  to  the  nerve  which  winds  around  the  back 
part  of  the  upper  arm,  and  supplies  the  muscles  in  the  back  part 
of  the  arm  from  the  shoulder  to  the  wrist.  This  causes  a  drooping 
of  the  wrist. 

Treatment. — The  splint  for  these  fractures  should  extend  from 
the  shoulder  to  the  wrist,  with  a  right  angle  at  the  elbow.  It  may 
be  of  any  material,  and  may  be 
in  one  piece  or  in  two  pieces, 
with  a  hinge  at  the  elbow.  It 
should  be  lined  with  cloth  or  soft 
leather,  and  the  bony  promi- 
nences at  the  elbow  should  be 
well  protected  by  cotton  batting. 
The  forearm  should  be  turned, 
so  that  the  thumb  is  upward, 
and  should  be  carried  in  a  sling. 
The  splint  should  be  taken  off,  in 
the  case  of  a  child,  in  three  or 
four  weeks,  and  in  four  or  five 
weeks,  in  the  case  of  an  adult,  in 
order  that  the  elbow-joint  may  be  exercised.  This  should  be  re- 
peated every  two  or  three  days,  the  dressing  being  replaced  after 
the  exercise.  If  there  is  injury  of  the  nerve  and  drooping  of  the 
wrist  in  consequence,  the  arm  must  be  supported  by  a  splint,  and 
electricity  be  applied  under  the  instruction,  if  possible,  of  a  physi- 
cian. 

An  injury  at  the  elbow  usually  occasions  a  great  deal  of  swell- 
ing, and  it  may  be  necessary  to  wait  until  this  can  be  reduced  by 
applications  of  hot  or  cold  water  before  applying  the  dressing. 


Figure  267. — Splint  for  fracture  of  the  shaft 
or  lower  part  of  the  upper  arm  bone. 


Fracture  of  the  Bones  of  the  Forearm  near  the  Elbow. 

The  only  fracture  of  these  bones  which  is  likely  to  occur  at  their 
upper  portion,  is  a  fracture  of  the  point  of  the  elbow,  called  the 
olecranon  or  "  funny  bone."  This  is  caused  by  a  fall  or  blow  di- 
rectly on  the  elbow. 

Signs. — This  portion  of  the  bone  being  covered  only  by  skin,  it 


662 


ACCIDENTS  AND  EMERGENCIES. 


Figure  268. — Fracture  of  the  upper  end 
(olecranon)  of  the  ulna.  The  *  is  placed  be- 
tween the  ends  of  the  fragments.  1,  the 
ulna  ;  2,  the  radius ;  3,  the  humerus. 


is  not  difficult  to  feel  the  crack  and  move  the  fragments,  unless 
the  swelling  is  great.    The  patient  cannot  straighten  out  his  arm, 

and  by  moving  the  fragments  a 
grating  sound  may  be  heard  when 
the  arm  is  straightened  by  another. 

This  bone,  when  broken,  fre- 
quently fails  to  unite,  except  by  a 
ligament.  In  some  cases  the  arm 
can  never  afterward  be  entirely 
straightened. 

Treatment. — The  first  point  in 
the  treatment  is  that  the  arm 
should  be  straight.  For  when  the 
elbow  is  bent,  the  strong  triceps 
muscle  on  the  back  of  the  upper  arm  draws  the  upper  fi-agment 
away  from  the  lower  one.  Dr.  Hamilton's  splint  for  this  purpose 
consists  of  a  piece  of  shingle  or  thin  board,  long  enough  to  reach 
from  the  wrist  to  within  three  or  four  inches  of  the  shoulder,  and 
as  wide  as  the  widest  part  of  the  limb.  At  a  point  three  inches 
below  the  point  of  the  elbow,  this  board  should  be  notched  deeply 
on  each  side,  the  notches  being  so  cut  that  the  edge  next  the 
elbow  shall  be  transverse  to  the  long  axis  of  the  splint,  and  the 
other  edge  be  bevelled  toward  the  hand.  Pad  one  surface  of  the 
splint  with  cotton  batting,  so  that  it  shall  fit,  and  cover  the  pad- 
ding with  cotton  cloth.  Then,  having  the  palm  of  the  hand  of  the 
injured  arm  turned  upward,  lay  the  splint  on  the  front  of  the  arm, 
bringing  the  notches  into  proper  position,  three  inches  below  the 
angle  of  the  elbow,  and  bind  it  on  with  a  roller  bandage.  Begin- 
ning at  the  wrist,  wind  it  evenly  up  to  the  notches  ;  at  that  point 
carry  it  up  obliquely  behind  the  upper  fragment  of  the  broken 
process,  and  draw  it  down,  bringing  the  bandage  to  the  notch 
on  the  opposite 


side. 

turns 

way, 

carry 

ward 

turn, 
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Make  two 
in  this 
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Figure  269. — Splint  for  treating  fracture  of  the  olecranon. 


it  each  time  to 

the  notches  in  front,  and  continuing  until  the  back  of  the  elbow  is 
covered:  then  go  by  even,  circular  turns  up  to  the  top  of  the  splint. 
Before  applying  the  roller,  a  small  pad  of  folded  linen,  wet,  to 
prevent  its  slipping,  should  be  laid  on  the  upper  end  of  the  upper 
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fragment.  In  three  or  four  weeks  in  a  child,  and  four  or  five 
weeks  in  an  adult,  the  bandage  and  splint  should  be  removed,  and 
gentle  movement  of  the  joint  should  be  made  daily. 


Fracture  of  the  Shaft  of  One  or  Both  Bones  of  Forearm. 


This  is  caused  by  a  direct  blow,  or  a  fall  upon  the  hand. 
Symptoms. — If  both  bones  are  broken,  the  ordinary  signs  of 


FiGDRE  370. — Fracture  of  both  bones  of  the  forearm.  1,  the  humerus;  2,  the  ulna;  3,  the 
radius  ;  4,  the  pronator  quadratus  muscle,  the  contraction  of  which  tends  to  draw  the  lower  frag- 
ments together. 


fracture  will  be  plain.  If,  however,  only  one  is  broken,  there 
may  be  little  change  in  the  lino  of  the  bone,  and  the  true  condition 
may  not,  very  easily  or  quickly,  be  recognized. 

The  loss  of  the  power  of  turning  the  hand  inward  or  outward, 
especially  the  latter,  is  one  of  the  frequent  results  of  fracture  here. 
In  some  cases  tight  and  careless  bandaging  has  resulted  in  morti- 
fication or  death  of  the  limb. 

Treatment. — In  dressing  fractures  at  this  point,  no  bandaging 
should  precede  the  application  of  the  proper  splints,  for  one  of  the 
chief  dangers  to  be  avoided  is  the  crowding  of  the  two  bones  to- 
gether. They  are  liable  to  unite  at  the  point  of  fracture,  and  this 
would  deprive  the  arm  of  its  most  useful  rolling  motion.  Two 
splints  as  broad  as  the  arm  should  be  used,  one  before  and  one 
behind.  They  should  be  well  padded,  and  some  surgeons  make 
use  of  a  ridge  of  pad- 
ding along  the  middle 
of  the  front  splint  to 
press  between  the 
bones,  and  thus  keep 

them  apart.     Most  SUr-       Figure  271.— Mode  of  applying  splints  to  a  fracture  of 
1  . ,    both  bones  of  the  forearm. 

geons,   however,  omit 

this,  as  great  - care  has  to  be  taken  that  the  ridge  does  not  press 
too  deeply,  and  thus  compress  arteries  or  nerves.  Generally,  if 
of  any  tise  at  all,  it  is  unbearable. 

The  splint  should  be  applied  when  the  arm  is  extended,  and  the 
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hand  should  lie  palm  upward,  afterward  the  arm  should  be  bent 
inward,  and  carried  in  a  sling,  ivith  the  thumb  uppermost. 

Fractures  of  the  Arm  near  the  Wrist. 

We  may  have  both  bones  broken  here,  and  this  condition  may 
be  confounded  with  dislocation  of  the  wrist.  By  careful  atten- 
tion to  the  signs  of  distinction  between  fracture  and  dislocation, 
given  on  page  707,  it  may  be  recognized.  The  most  common 
fracture  in  this  situation  is  a  fracture  of  the  radius,  which  is  on 
the  outer  or  thumb  side,  and  is  much  larger  at  the  lower  end  than 

the  other  bone.  This 
is  always  caused  by 
a  fall  on  the  hands, 
and  is  called  Colies' 
fracture,  from  Dr. 
Colles,  of  Dublin, 
who  first  described  it 

Figure  273. — Appearance  of  the  wrist  in  a  case  of  Colles',  or  \yl  1814.  It  is  Called 
silver-fork  fracture.  i       i       i  i- 

"  back  -  door  frac- 
ture," because  so  frequently  women  incur  it  by  stepping  out  from 
their  kitchens  upon  an  icy  "back-door""  stone;  and  also  '"silver 
fork-fracture,"  from  the  shape  of  the  wrist  after  this  accident. 

Signs. — This  injury  is  easily  made  out  by  the  nature  of  the  ac- 
cident and  the  outline  of  the  arm.  The  fragments  of  bone  are  very 
frequently  impacted  or  driven  into  each  other. 

Results. — Some  deformity  usually  remains  after  this  fracture. 
The  hand  inclines  more  or  less  to  the  thumb  side,  and  the  end  of  the 
bone  of  the  arm  on  the  little  finger  side  is  prominent.  A  swelling 
generally  remains  for  a  long  time  on  the  point  of  the  wrist,  and 
sometimes  a  stiffness  of  the  wrist  and  fingers  is  permanent.  It 
rarely  happens  that  the  limb  is  perfectly  restored.  Death  of  the 
limb  has  sometimes  happened  from  tight  bandaging.  The  latter 
danger  should  always  be  borne  in  mind  in  this  and  other  fractures. 
The  limb  should  be  often  looked  at,  and  if  any  signs  of  obstructed 
circulation,  or  great  pain,  or  loss  of  sensibility  should  be  noticed, 
the  dressing  should  be  at  once  removed  and  put  on  properly. 

Treatment. — If  the  fragments  are  "impacted"  or  fixed  to- 
gether, the  first  question  that  arises  is,  shall  they  be  separated  or 
left  to  unite  as  they  are  ?  Do  not  separate  them  if  the  patient  is 
old  or  feeble,  or  if  the  deformity  is  slight.  If  the  patient  is  young 
and  vigorous,  and  there  is  a  considerable  deformity,  separate  the 
fragments  and  reset  them  if  it  can  be  done  without  too  much  force. 
The  bones  may  often  be  replaced  when  not  impacted,  by  simply 


ACCIDENTS  AND  EMERGENCIES, 


665 


pressing  on  the  back  of  the  lower  fragment  with  the  thumb,  or  it 
may  be  necessary  to  combine  extension  and  rotation  with  pressure. 

In  the  many  different  sphnts  that  have  been  devised  for  the 
cure  of  this  fracture,  the  ends  sought  are :  l.s^.  To  keep  the  hmb 
at  rest.  2d.  To  draw  the  lower  fragment  down  into  place  and  keep 
it  there.  3d.  To  oppose  the  bending  or  twisting  of  the  hand  toward 
the  thumb  side,  which  always  occurs.  Dr.  Hamilton's  dressing  con- 
sists of  two  splints,  which  may  be  made 
of  a  shingle  or  other  thin  strip  of  wood 
as  broad  as  the  broadest  part  of  the 
forearm,  and  long  enough  to  extend 
from  near  the  elbow  to  the  fingers.  figure  273.— Splint  for  Coiies' 
The  one  for  the  front  of  the  arm  should  ^acture. 
dip  down,  like  the  runner  of  an  ox-sled  or  a  stone-boat,  the  angle 
being  a  little  less  than  half  of  a  right  angle.  This  should  be  cov- 
ered with  a  bag  or  sleeve  of  cotton  cloth,  which  should  fit  snugly, 

and  should  be  stuffed  on.  the  inner 
side  with  cotton  batting,  hair,  or 
oakum,  so  that  it  will  fit  the  in- 
equalities of  the  arm.  The  one 
for  the  back  of  the  forearm  should 
be  of  the  same  width  as  the  other, 
and  long  enough  to  extend  from 
near  the  elbow  to  the  wrist,  but 
without  any  an^e.  This  should 
be  covered  and  stuffed  in  the 
same  way,  the  part  over  the  frac- 
ture being  made  a  little  firmer 
than  the  rest.  The  elbow  should 
then  be  bent  at  a  right  angle,  the  thumb  edge  of  the  hand  up- 
permost, and  the  splints  bound  on  with  a  roller-bandage,  which 
must  extend  to  the  fingers.  Take  care  not  to  bind  down  the  thumb. 
Put  the  arm  in  a  sling.  Watch  the  case  very  carefully  for  a  fort- 
night, and  if  swelling  renders  the  pressure  too  great,  lessen  it  by 
loosening  the  bandage. 

Dr.  Carr,  of  Goffstown,  New  Hampshire,  has  recently  devised  a 
simple  and  very  effective  splint  for  Colles'  fracture.  It  has  two 
pieces.  That  for  the  back  of  the  arm  is  a  simple  strip  of  thin  wood 
(as  shown  in  Figure  275),  nine  inches  long  and  two  inches  wide. 
That  for  the  front  is  of  the  same  width,  an  inch  longer,  and  has 
two  accessory  pieces,  viz. :  Is^.  A  piece  tacked  or  glued  to  its  inner 
surface,  shaped  like  a  vertical  half  of  a  narrow  boat,  spit  from  stem 
to  stern.  The  gradually  swelling  side  of  this  boat-shaped  piece 
fills  in  the  space  which  remains  when  a  simply  flat  splint  is  ap- 
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plied,  and  serves  to  keep  the  bones  pressed  a  little  apart.  %d.  A 
round  stick,  as  a  piece  of  broom-handle,  five  inches  long,  which  is 
fastened  across  the  lower  end  of  the  splint  inclining  downward 
and  backward.  This,  when  fastened  on,  makes  the  splint  appli- 
cable only  to  one  hand;  therefore  they  are  made  "rights"  and 


Figure  275. — Dr.  Carr's  splints  for  Colles'  fracture.  A,  the  part  applied  to  the  front  of  the 
arm  ;  B,  the  splint  used  for  the  back  of  the  arm. 

"lefts."  The  arm  should  be  well  padded,  and  these  splints  ap- 
plied with  a  roller-bandage,  so  that  the  hand  will  grasp  the  round 
piece  at  the  end  of  the  front  splint.  Grasping  it  thus  will  draw 
down  the  lower  fragment  sufficiently  and  accomplish  the  second 
object  of  treatment,  and  the  inclination  of  the  stick  will  cause  the 
wrist  to  bend  away  from  the  thumb,  thus  accomplishing  the  third 
object  of  treatment.  Some  surgeons  prefer  to  use  splints  which 
extend  only  to  the  wrist,  putting  the  arm  in  a  sling  and  allowing 
the  hand  to  hang  down,  the  weight  of  the  hand  effecting  the  sec- 
ond and  third  object  of  treatment. 

Fractures  of  the  Bones  of  the  Hand. 

These  bones  are  broken  sometimes  by  a  blow  across  the  hand, 
and  sometimes  by  a  blow  upon  the  knuckles,  as  when  the  fist  is 
struck  against  some  hard  object. 

Signs. — The  injury  will  be  attended  with  pain  and  swelling,  and 
if  the  fragments  are  much  out  of  place,  they  can  be  recognized  by 
touch,  and  perhaps  the  grating  sound  may  be  heard  when  we 
move  them. 

A  little  irregularity  in  the  shape  of  the  hand  may  remain,  but 
its  usefulness  will  be  fully  restored  if  the  bones  are  properly  set. 
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Treatment. — A  straight  splint,  three  inches  wide  and  long 
enough  to  extend  half  way  up  the  forearm,  with  a  pad  to  fill  the 
palm,  bound  on  with  a  roller-bandage,  will  suffice.  Sometimes  a 
ball  of  cotton  or  woollen  yarn  may  be  placed  in  the  hand,  and  the 
fingers  be  clasped  over  it  and  bandaged  down  in  this  position. 
That  method  should  be  chosen  in  each  case  which  seems  best  to 
restore  the  broken  bones  to  place  and  hold  them  securely. 

Fractures  of  the  Fingers. 

These  may  be  caused  by  direct  violence,  as  when  a  door  or  a 
window  is  closed  upon  the  fingers,  or  by  a  blow  on  the  ends  of  the 
fingers,  as  from  a  ball. 

A  fracture  in  these  bones  is  easily  recognized.  The  bones 
will,  with  proper  care,  probably  unite  without  deformity.  But 
there  are  several  ill  results  which  may  occur,  and  which  should 
be  carefully  guarded  against,  as  a  slight  deformity  in  the  hand 
is  very  annoying,  mars  its  beauty  and  interferes  with  its  use- 
fulness, viz.  :  1st.  The  lower  fragments  may  be  twisted  so  that 
the  palmar  surface  will  be  turned  'to  one  side.  2d.  The  lower 
fragments  may  unite  with  the  upper  one  at  an  angle,  inclining 
either  backward  or  forward,  or  to  one  side.  3d.  A  joint  near  the 
fracture  may  be  left  stiff. 

Treatment. — To  avoid  the  above  deformities  it  is  important  to 
set  the  bones  with  special  care,  and  to  watch  the  progress  of  the 
case,  removing  the  dressings  occasionally.  Fractures  of  the  fin- 
gers are  often  associated  with  severe  injuries,  which  leave  bad, 
open  wounds.  Sometimes  it  is  necessary  to  amputate,  but  an  at- 
tempt should  always  be  made  to  save  the  finger  if  there  is  any 
prospect  of  success.  This  is  especially  true  of  the  thumb.  Says 
Hamilton  :  "If  the  bone  of  the  finger  is  not  only  severed  com- 
pletely, but  all  of  its  soft  coverings,  save  only  a  narrow  band  of 
integument,  are  torn  asunder,  a  chance  remains  for  its  restora- 
tion." A  stiff  or  deformed  finger  is  generally  better  than  none, 
though  there  are  some  cases  in  which  this  is  not  true. 

The  mode  of  dressing  a  broken  finger  is  very  simple.  A  splint 
should  be  fitted  to  the  front  of  it,  which  may  be  of  wood  or  paste- 
board, or  still  better,  of  tin  or  zinc  perforated.  This  should  be 
padded  and  bound  on  with  a  narrow  roller-bandage.  Plaster-of- 
Paris  is  an  excellent  application  for  this  fracture.  It  is  well 
always  to  have  the  ends  of  the  fingers  uncovered,  so  that  if  the 
pressure  is  so  great  as  to  interfere  with  the  fiow  of  blood,  it  may 
be  observed.    The  hand  should  be  placed  in  a  sling. 
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Fractures  of  the  Breast-bone  and  Ribs. 

The  ribs  do  not  break  easily,  except  in  those  who  are  old,  or 
whose  bones  are  diseased.  Cases  have  been  recorded  in  which  a 
violent  cough,  effort  in  child-birth,  and  even  the  beating  of  the 
heart,  have  fractured  the  ribs.  These,  however,  are  wholly  excep- 
tional. When  the  accident  occurs,  it  is  generally  caused  either 
by  a  direct  blow,  or  a  blow  on  the  front  of  the  chest,  which  bends 
the  ribs  and  breaks  them  outward.  Direct  violence  breaks  them 
inward.  The  breast-bone  is  seldom  broken,  and  direct  violence  is 
always  the  cause. 

Signs. — Fracture  of  the  breast-bone  may  be  recognized  by  ob- 
serving the  movement  of  the  fragments  in  breathing,  and  by  the 
touch.  Fracture  of  the  ribs,  if  the  bone  is  only  partly  broken 
through,  or  if  the  covering  of  the  bone,  called  "periosteum''  is 
not  torn  through,  may  not  be  discovered.  If  the  fracture  extends 
entirely  through,  the  symptoms  are  plainer.  They  are  pain  in 
one  spot,  swelling,  sometimes  movement  of  the  fragments  on  each 
other,  and  grating  between  them,  difficult  breathing,  and  pain  in 
drawing  a  long  breath.  The  difficult  breathing  after  an  injury  to 
the  ribs  is  not,  however,  a  sure  sign  of  fracture,  for  it  may  follow 
a  simple  bruise.  When  the  broken  point  is  driven  into  the  lung, 
the  flesh  will  be  puffed  up  by  the  air  which  escapes  from  the  lung. 
This  puffing  may  extend  only  a  short  distance  about  the  wound, 
or  it  may  extend  over  the  whole  body.  Sometimes  the  patient 
distinctly  hears  the  cracking  of  the  bone  when  the  accident  oc- 
curs. If,  in  addition  to  the  sharp  pain  aggravated  by  deep  breath- 
ing or  coughing,  we  find  the  patient  unable  to  lie  down  without 
increasing  these  symptoms,  we  may  be  sure  the  ribs  are  broken 
somewhere. 

A  simple  fracture  of  a  rib  unites  easily,  and  is  a  small  matter. 
The  serious  results  arise  from  the  injuries  to  the  parts  beneath — 
the  heart,  the  lungs,  and  the  pleura.  Three-fourths  of  the  cases 
escape  such  complications  and  recover  in  a  few  weeks.  In  other 
cases  pneumonia,  pleurisy,  or  consumption  may  ensue. 

Treatment. — The  bones,  if  out  of  place,  should  be  restored  as 
much  as  possible  by  the  fingers.  In  dressing  the  injury,  the  chief 
object  is  to  restrain  the  constant  movement  of  the  ribs  on  the  in- 
jured side  in  the  act  of  breathing.  In  this  way  the  sharp  pain  ac- 
companying each  breath  can  be  relieved,  and  if  the  broken  end 
has  pierced  the  lung,  that  organ  is  freed  from  the  irritation  which 
movements  of  the  fragments  occasion.  This  object  is  best  ac- 
complished by  laying  on  strips  of  sticking-plaster,  two  inches 
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wide,  and  reaching  from  the  middle  line  of  the  body  in  front  to 
the  spine  behind.  These  strips  should  overlap  each  other,  and 
should  extend  about  three  inches  above  and 
below  the  injury.  In  some  rare  cases  this  may 
increase  the  pain.  If  so,  it  should  be  removed. 
The  discomfort  which  it  occasions  at  first  will 
usually  soon  pass  away,  and  great  relief  will 
be  felt.  The  patient  should  be  kept  quiet,  and 
should  have  light  food.    Where  a  lung  has  been 

torn,  and  great  difficulty  of  breathing  with    ^ 

extreme  suffocation  results,  it  may  be  neces-  « 
sary  to  bleed.    In  many  cases,  both  of  com-     Figure  276. -Mode  of 

./J  applying  adhesive  plaster  in 

plete  and  incomplete  fracture  of  the  ribs,  per-  strips  for  a  fracture  of  the 

,  •     T  n        ribs  on  the  right  side. 

feet  relief  may  be  afforded  by  winding  a  roller- 
bandage  about  the  entire  chest,  drawing  it  as  tightly  as  the  pa- 
tient can  bear  it ;  or,  any  strip  of  cloth  may  envelop  the  chest 
closely,  and  be  secured  by  a  few  pins  or  stitches.    This  method 
is  always  available  for  a  temporary  dressing. 

Fracture  of  the  breastbone  should  be  treated  on  the  same  prin- 
ciple as  fracture  of  the  ribs. 


Fractures  of  the  Hip-Bone. 

These  bones  are  strong  and  well  protected  by  muscular  cover- 
ings. Accordingly  they  are  seldom  broken,  except  by  a  very  se- 
vere accident,  such  as  crushing  between  railroad  cars,  or  under 
heavy  weights.  The  fractures  may  be  in  front  or  at  the  hip-joint, 
or  the  projecting  rim  may  be  chipped  off. 

Symptoms. — The  crack  in  the  bones  may  sometimes  be  felt, 
but  unless  there  is  considerable  displacement  of  the  fragments, 
the  fact  of  the  fracture  must  generally  be  determined  by  the  na- 
ture of  the  injury  and  the  general  symptoms. 

ProbaMlities.^ — These  bones  form  a  basin  which  contains  im- 
portant organs  at  the  lower  portion  of  the  body,  and  the  results  of 
the  accident  will  depend  on  the  extent  to  which  these  organs  are 
injured.  If  this  has  been  but  little,  or  not  at  all,  then  there  is  a 
good  prospect  of  entire  recovery,  with  little  deformity. 

Treatment. — If  any  fragments  can  be  felt,  they  should  be  re- 
stored to  position  as  far  as  possible.  Sometimes  a  broad  bandage 
or  strap  should  be  put  on  around  the  hips.  The  patient  should  be 
kept  quiet  upon  his  back,  with  his  knees  drawn  up,  and  his  thighs 
supported  in  that  position.  In  some  cases  a  different  posture  may 
be  best.  Find  out  whether  water  is  passed  regularly,  for  the 
bladder  is  sometimes  so  injured  in  these  fractures  that  the  urine 
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is  retained.  If  this  is  the  case,  it  must  be  drawn  with  a  catheter. 
When  the  fracture  is  in  the  socket  of  the  hip-joint,  it  is  necessary 
to  put  the  limb  in  a  long  splint,  or  to  exert  a  constant  force  upon 
it,  drawing  it  down  by  a  weight  at  the  foot  of  the  bed,  and  a  cord 
playing  over  a  pulley.  The  method  of  applying  this  has  been 
already  described,  but  its  successful  use  will  demand  more  skill 
than  most  unprofessional  persons  possess. 

Fractures  of  the  Neck  of  the  Thigh-Bone. 

Fractures  of  the  thigh-bone  called  the  femur  may  be  divided 
into  three  classes,  according  to  their  location,  viz. : 

1st.  Fractures  of  the  upper  end  or  neck,  near  the  joint. 
2d.  Fractures  of  the  shaft. 

3d.  Fractures  of  the  lower  end,  near  the  knee-joint. 
1st.  Fractures  of  the  Upper  End  or  Neck. — These  may  be  again 
divided  into  (a)  Impacted,  in  which  the  lower  fragment  of  the 
bone  is  driven  and  firmly  fastened  into  the  upper  ;  (6)  Non-im- 
pacted, in  which  the  fragments  are  distinct  and  separated. 

These  fractures  belong  peculiarly  to  advanced  life.  As  old  age 
comes  on,  a  change  takes  place  in  the  shape  of  the  bone.  The 
neck,  instead  of  being  set  obliquely  on  the  shaft,  seems  to  bend 
down  until  it  forms  a  right  angle  with  it.  There  is  a  change,  also, 
in  the  structure  of  the  bone.  The  cells  in  the  interior  become 
large,  and  the  solid  part  grows  thinner.  It  is  said  that  in  old  age 
the  proportion  of  mineral  matter  in  bone  is  greater,  and  of  animal 
matter  less  than  at  an  earlier  period.  For  these  reasons  the  bone 
is  more  brittle  and  less  fitted  to  sustain  a  violent  strain.  The 
neck  of  the  thigh-bone  is  covered  so  deeply  by  muscles,  that  it  is 
seldom  broken  by  a  direct  blow.  It  is  commonly  by  indirect  vio- 
lence that  this  accident  takes  place,  as  a  fall  upon  the  feet  or 
knees,  or  upon  the  bony  prominence  upon  the  outer  side  of  the 
hip.  The  bone  may  be  so  brittle  as  to  be  broken  by  the  sudden 
contraction  of  the  muscles.  Sometimes  the  causes  are  surpris- 
ingly slight,  as  a  trip  on  a  carpet,  or  missing  a  step  on  the  stairs, 
or  getting  the  foot  caught  in  turning  over  in  bed.  Any  such  acci- 
dent followed  by  pain,  inability  to  walk,  or  lameness,  in  an  old 
person,  should  lead  us  to  suspect  such  a  fracture. 

The  signs  which  are  found  in  both  impacted  and  non-impacted 
fractures  of  the  neck  of  the  thigh-bone  are:  1st,  a  blow  or  fall 
upon  the  foot  or  knee,  or  upon  the  outside  of  the  hip  ;  2d,  pain 
and  swelling  ;  3d,  change  in  shape,  the  outer  side  of  the  hip  being 
flatter  than  the  corresponding  side  ;  -ith,  the  foot  is  turned  out- 
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ward ;  5th,  the  limb  is  shortened ;  6th,  there  is  loss  of  power  to 
use  the  limb. 

Signs  which  are  found  only  in  non-impacted  fractures  of  the 
neck,  are  :  1st.  Unnatural  motion  of  the  limb.  When  the  sound 
thigh  is  turned  inward  and  outward,  it  pivots  on  the  head  of  the 
thigh-bone  and  the  head  is  in  the  socket.  When  the  neck  is  broken, 
it  pivots  at  the  point  of  fracture  and  turns  in  a  smaller  circle  ;  2d. 
The  grating  heard  and  felt  between  the  ends  of  the  broken  bone. 

In  an  impacted  fracture  of  the  neck  of  this  bone,  neither  of 
these  two  signs  are  found.  Sometimes  the  foot  will  be  straight  or 
even  turned  outward.  In  the  impacted  fracture  the  limb,  which 
is  shorter  than  the  sound  one,  cannot  be  drawn  down  to  its  natural 
length  without  violence.  The  length  of  the  limb  is  to  be  deter- 
mined by  measuring  from  a  bony  prominence  on  the  front  of  the 
hip-bone  to  the  side  of  the  knee,  being  careful  to  take  the  same 
points  on  both  sides.  In  the  impacted  fracture,  the  distance  from 
a  bony  prominence  on  the  front  of  the  hip-bone  to  the  outside  of 
the  thigh-bone  will  be  less  on  the  injured  than  on  the  sound  side. 

Fracture  of  the  neck  of  the  thigh-bone  is  liable  to  be  confounded 
with  dislocation  of  the  hip-joint.  In  both  we  find  these  common 
signs  :  1st.  Pain  and  swelling.  2d.  Shortening  of  the  limb.  3d. 
Inability  to  use  the  limb. 


We  find  in  Bidocation  of  the  Hip  : 
1st.  FixedneBs  of  the  limb  in  one  position. 

2d.  The  head  of  the  bone  is  felt  out  of  po- 
sition. 

3d.  The  foot  is  generally  turned  inward. 
4th.  There  is  no  grating  (crepitus). 

5th.  Wlien  the  bone  is  replaced  it  stays,  but 
it  is  difficult  to  replace  it. 


In  Fracture  of  the  Neck  of  the  Thigh-Bone : 

1st.   The  limb  can  be  easily  moved  by 

another  person. 
2d.   The  head  of  the  bone  cannot  be  felt. 

3d.  The  foot  is  generally  turned  out. 

4th.  There  is  grating,  unless  the  fragments 

of  the  bone  are  impacted. 
5th.  The  bone  can  be  easily  replaced,  but 

it  does  not  stay  in  position. 


This  fracture  is  most  common  in  old  and  feeble  persons.  In 
such  cases  the  prostration  caused  by  the  injury  is  sometimes  great, 
and  a  low  fever  may  follow,  with  general  exhaustion,  which  may 
destroy  life  within  a  few  months.  In  no  case  does  perfect  recov- 
ery take  place.  Frequently  the  bones  do  not  unite,  and  frequently 
they  unite  only  by  ligament.  Shortening  of  the  limb  and  lame- 
ness always  remain.  The  shortening  varies  from  one-fourth  of  an 
inch  to  two  and  a  half  inches.  In  many  cases,  however,  the  im- 
mediate effects  of  the  accident  soon  pass  off,  and  after  two  or  three 
months  the  limb  is  restored  to  usefulness. 

Treatment. — The  treatment  differs  according  as  the  fracture  is 
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impacted  or  not  impacted.  It  is  important,  therefore,  at  the  outset 
to  settle  this  question.  If  impacted,  it  is  of  the  utmost  consequence 
to  avoid  any  rough  examination  or  efforts  to  draw  the  lower  frag- 
ment down.  The  leg  should  be  dressed  in  such  a  way  that  the 
broken  bone  shall  be  kept  perfectly  quiet.  In  this  way  union  will 
usually  take  place.  If  the  fracture  is  not  impacted  there  are  three 
objects  of  treatment  :  1st,  to  set  the  bone  ;  2d,  to  keep  it  drawn 
down  in  opposition  to  the  tendency  to  draw  up  and  shorten  ;  3d.  to 
keep  it  perfectly  still.  The  first  is  to  be  done  by  drawing  down 
the  leg,  and,  while  an  assistant  holds  back  the  hip,  firmly  making 
a  steady  pull  in  the  opposite  direction,  the  bones  are  gently  twisted 
into  place.  For  the  second  and  third  purposes,  splints  and  exten- 
sion apparatus  are  to  be  used.  The  splint  should  be  a  long  strip  of 
board  four  inches  wide  and  extending  from  the  armpit  to  a  point  a 
few  inches  below  the  sole  of  the  foot.  An  upright  foot-piece  may 
be  fastened  across  the  lower  end.  This  splint  should  be  well 
padded  and  applied  to  the  side  of  the  body  and  leg  as  the  pa- 
tient lies  on  his  back  in  bed  with  the  limb  set.  It  should  be 
bound  on  with  broad  bandages  around  the  body  and  narrower 
bandages  from  the  foot  to  the  thigh. 

There  should  be  a  perineal  or  "  crotch"  band — that  is.  a  band 
passing  through  a  slot  in  the  splint  four  or  five  inches  above  the 
hip,  down  under  the  thigh  and  between  the  legs,  and  back  to 
the  point  where  it  started,  and  there  drawn  tight  and  tied.  This 
band  should  be  made  of  strong  linen  in  the  shape  of  a  bag  about 
fifteen  inches  long,  and  about  an  inch  in  inside  diameter.  This 
should  be  well  stuffed  with  hair,  wool,  or  cotton,  and  a  strong 
tape  firmly  sewed  to  each  end.  It  should  be  covered  with  oiled 
silk  or  muslin  and  placed  between  the  legs,  as  directed,  while  the 
tapes  serve  to  fasten  it  to  the  slot  in  the  splint.  This  band  exerts 
what  is  called  "  counter-extension."  because  it  holds  the  upper  por- 
tion of  the  thigh  against  the  force  which  draws  the  leg  downward. 
This  latter  force,  which  is  called  "extension,"  is  applied  in  two 
ways  : 

1st.  By  the  action  of  the  splint  alone.  When  the  splint  is  put 
on,  the  leg  is  drawn  down  upon  it  (the  perineal  band  holding  back 
the  hips  above),  and  is  bound  to  it  by  the  roller-bandage  ;  the 
foot-piece  extends  a  little  below  the  sole  of  the  foot,  and,  the  band- 
age passing  back  from  it  on  the  foot,  assists  in  holding  it  down. 
Thus  a  considerable  degree  of  extension  is  exerted,  which  is  all 
that  is  needed  in  some  cases,  as  where  the  fracture  is  partially 
impacted. 

2d.  By  the  application  of  sticking-plaster  to  the  sides  of  the 
leg,  with  ends  sufficiently  long  to  fasten  below  the  sole  to  a  cross- 


ACCIDENTS  AND  EMERGENCIES. 


673 


piece  or  stirrup,  four  inches  long  and  two  inches  wide,  to  which  is 
attached  a  cord,  which  passes  through  a  pulley  at  the  foot  of  the 
bed,  and  has  a  weight  on  the  end  of  it.  The  weight  for  this  frac- 
ture should  not  exceed  eight  or  ten  pounds  for  an  adult.  This  is 
called  the  Crosby  method,  because  it  was  first  brought  forward 
by  Dr.  Josiah  Crosby,  of  New  Hampshire,  and  should  always  be 
employed  where  any  considerable  degree  of  extension  is  required. 
The  perineal  or  crotch-band  may  be  dispensed  with  in  this  appa- 
ratus, counter-extension  being  made  by  raising  the  foot  of  the  bed 
a  few  inches,  so  that  the  weight  of  the  body  will  fall  toward  the 
head.    (See  page  678.) 

Another  method,  that  of  Sir  Charles  Bell,  is  to  put  the  limb 
upon  a  double  inclined  plane,  which  can  be  readily  constructed  by 
any  one  who  can  use  hammer  and  nails.  The  apparatus  may  be 
made,  as  described  by  the  inventor,  by  uniting  two  boards  at  their 
inner  extremities  by  hinges,  while  the  end  next  the  body  is  sim- 
ilarly fastened  to  a  bed-piece,  and  the  lower  or  longer  board  is  left 
free,  to  be  changed,  as  needed,  from  one  notch  to  another  in  . the 
bed-piece.  A  narrow  strip  of  wood  may  be  nailed  to  the  edges  of 
the  boards  to  keep  the  cushions  in  place  and  to  prevent  the  limb 
from  rolling  either  way.  The  upper  board  should  extend  from 
the  bony  prominence,  called  the  seat-bone,  or  "tuberosity  of  the 
ischium"  (see  page  735),  to  the  heel,  with  the  hinge  directly 
under  the  knee-joint.  The  boards  should  be  well  cushioned, 
and  a  foot-piece  must  be  attached  to  the  lower  end  of  the  long 
board.  Both  the  boards  and  the  foot-piece  should  have  holes 
bored  in  them  for  the  passage  of  tapes  with  which  to  fasten  the 
limb  to  the  splint.  The  leg  should  then  be  enveloped  in  a  roller- 
bandage  applied  from  the  toes  to  the  groin,  and  two  light  paste- 
board splints,  softened  in  warm  water,  should  be  secured  to  the 
outer  and  inner  parts  of  the  thigh,  nearly  meeting  in  front  and 
reaching  from  the  groin  to  the  knee.  The  limb  is  now  laid  over 
the  inclined  plane  in  an  easy,  comfortable  position,  making  the 
angle  at  the  knee  such  as  will  secure  these  results.  The  foot  is 
then  attached  to  the  foot-board  and  the  limb  secured  to  the  splint 
by  tapes,  and  finally  a  roller-bandage  may  be  applied  over  splint 
and  limb  both. 

A  more  simple  double-inclined  plane  may  be  made  by  measur- 
ing the  limb  above  and  below  the  knee,  so  as  to  get  the  exact 
length  of  the  two  parts.  Cut  the  boards  to  fit  this  measurement, 
nail  them  together  at  the  angle,  attach  a  foot-board  to  the  lower 
extremity,  and  pad  it  as  in  the  "  Bell  splint."  Have  a  smooth,  hard, 
and  even  bed  prepared  for  the  patient  by  placing  boards  upon  the 
frame  of  a  common  bedstead,  and  upon  this  place  a  mattress  made 
Vol.  I.— 43 
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either  of  hair,  husks,  cotton- waste,  jute,  or  moss,  and  upon  this  set 
the  splint.  The  limb  is  to  be  secured  to  the  splint  in  the  manner 
just  described.  A  circular  hole  may  be  cut  through  the  mattress 
and  the  flooring  of  the  bedstead,  in  the  manner  described  in  the 
section  upon  "  Fracture  Beds,"  and  the  patient  can  then  evacuate 
the  bowels  without  disturbing  the  limb.  This  mode  of  treatment  is 
applicable  to  fractures  at  or  near  the  upper  end  of  the  thigh-bone, 
where  there  is  a  tendency  to  displacement  ,of  the  upper  frag- 
ment. It  is  also  useful  in  fractures  just  above  the  knee-joint,  and 
in  cases  where  open  wounds  at  or  near  the  seat  of  fracture  require 
constant  attention.  In  this,  as  in  all  other  serious  injuries,  the 
attendance  of  a  surgeon  should  be  secured  as  soon  as  possible  to 
decide  upon  the  character  of  the  fracture  and  to  correct  any  errors 
in  the  application  of  the  dressings. 


Fractures  of  the  Shaft  of  the  Thigh-Eone. 

These  are  commonly  the  result  of  direct  violence,  as  the  pas- 
sage of  a  wagon-wheel  over  the  limb,  or  a  severe  blow  upon  it. 
Sometimes  they  are  caused  by  a  fall  upon  the  feet.  In  an  adult 
the  bone  seldom  breaks  straight  across,  but  commonly  in  a  slant- 
ing direction,  so  that  one  fragment  slides  up  on  the  other.  In 
children  the  fracture  is  often  straight  across  the  bone. 

Symptoms. — Pain,  swelling,  loss  of  form  in  the  limb,  unnatural 
movement  when  the  limb  is  handled  by  another  person,  grating 
between  the  fragments,  shortening  of  the  limb,  from  half  an  inch 
to  an  inch  and  a  half,  or  very  much  more,  and  turning  of  the  foot 
outward,  are  the  signs  of  this  fracture.  To  measure  accurately 
the  two  legs,  in  order  to  ascertain  the  amount  of  shortening,  pro- 
ceed as  follows: 

Place  the  patient,  stripped,  upon  the  back  on  a  flat,  hard  sur- 
face, as  a  table  or  the  floor,  with  the  legs  exactly  on  a  line  with 
the  body.  Take  a  tape-measure  or  string,  which  should  be  per- 
fectly inelastic,  and  place  the  edge  of  the  thumb-nail  on  the  line 
which  marks  the  beginning  of  the  scale,  or  on  a  small  knot  tied 
at  one  end  of  the  string.  Find  the  sharp  corner  of  the  hip-bone  in 
front,  called  the  "anterior  superior  spine  of  the  ilium."  and  press 
the  end  of  the  tape-measure  with  the  thumb-nail,  which  rests 
upon  it  (or  the  knot)  from  below  upward  firmly  against  this  point. 
Measure  down  to  the  bony  prominence  on  the  outer  side  of  the 
ankle.  Be  sure  that  your  points  of  beginning  and  ending  are  ex- 
actly the  same  on  both  sides.  Some  surgeons  consider  the  navel 
as  the  most  accurate  point  from  which  to  measure,  being  careful 
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to  keep  the  pelvis  (or  hip-bones)  exactly  at  a  right  angle  with  the 
central  line  of  the  body. 

It  is  evident  that  measurements  of  legs,  unless  made  with  skill 
and  great  care,  are  liable  to  be  inaccurate.  This  may  account  for 
the  fact  that  some  eminent  surgeons  have  claimed  that  if  a  frac- 
tured thigh  is  well  treated  it  will  recover  without  permanent  short- 
ening, while  the  great  majority  of  authorities  hold  and  affirm  that, 
1st,  as  a  general  rule,  all  fractures  of  the  thigh  in  the  adult  will  be 
f ollowed"by  a  shortening  of  the  limb  of  from  one-fourth  of  an  inch 
to  one  and  one-half  inches,  whatever  may  be  the  skill  of  the  at- 
tending surgeon  ;  2d,  that  in  children  recovery  without  shorten- 
ing occasionally  takes  place  ;  3d,  that  at  any  age,  if  the  fracture 
is  directly  across  the  bone,  and  the  fragments  are  not  out  of  place, 
recovery,  without  any  shortening,  may  be  expected.  If  the  dif- 
ference in  the  length  of  the  limbs  is  slight,  there  will  be  no  limp- 
ing. Indeed,  few  sound  people  have  legs  of  exactly  the  same  length. 
In  some  a  difference  of  three-fourths  of  an  inch  will  not  be  ob- 
served at  all  in  their  walk.  [And  the  only  observable  evidence  of 
it,  in  case  of  men,  may  be  an  apparently  greater  length  of  trousers 
leg  on  the  shorter  side.] 

If  there  be  no  extensive  injury  to  the  neighboring  parts  in  con- 
nection with  the  fracture  ;  if  there  be  no  open  wound  and  no  de- 
struction of  large  nerves  or  blood-vessels,  the  danger  to  life  is  slight. 
Quite  probably  some  weakness  of  the  injured  limb  will  remain  after 
the  fracture  is  fully  healed.  Two  or  three  months  will  be  re- 
quired to  complete  the  union  of  bone  and  render  the  limb  sound 
and  safe,  and  it  is  well  that  some  firm  dressing  should  be  worn  for 
a  month  or  two  longer.  Whatever  mode  of  dressing  the  fracture 
be  adopted,  if  the  knee  is  kept  in  one  position  for  six  or  eight 
weeks,  the  joint  will  be  stiff  when  the  splint  is  removed.  This 
stiffness  must  be  treated  by  both  active  and  passive  motion,  per- 
sisted in  for  a  long  time,  as  the  natural  movements  of  the  knee  are 
rarely  ever  fully  restored  under  six  to  twelve  months. 

Treatment. — The  treatment  of  this  fracture  has  received  a 
great  deal  of  attention,  for  several  reasons  :  The  weight  of  the 
limb  makes  it  more  difficult  to  keep  the  fragments  in  position  and 
at  rest  than  in  the  case  of  other  fractures.  The  bone  is  large  and 
slow  to  unite.  The  ends  of  the  fragments  are  so  bevelled  that 
they  slide  upon  each  other,  and  the  muscles  that  act  upon  the  parts 
are  so  large  and  powerful,  that  the  fragments  will  rarely  remain  in 
place  when  they  are  set ;  hence  all  the  skill  and  ingenuity  of  a  sur- 
geon is  taxed  to  avoid  shortening  or  to  keep  it  within  due  limits. 
The  methods  of  treatment  may  be  divided  into  three  classes. 
First.  Those  which  undertake  to  prevent  shortening  by  placing 
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the  limb  in  such  a  position  that  the  muscles  will  be  relaxed. 
Second.  Those  which  undertake  to  prevent  shortening  by  putting 
the  limb  in  a  straight  position,  and  applying  an  apparatus  which 
shall  steadily  draw  down  the  lower  fragment.  Third.  Those 
which  take  advantage  of  both  these  means  of  effecting  the  object. 

The  principles  of  the  first  class  may  be  applied  in  this  way  : 
Bend  the  knee  and  the  hip- joint,  and  turn  the  leg  upon  its  outer 
side.  Make  a  long  wooden  splint,  to  extend  from  the  hip  to  the 
ankle,  with  an  angle  at  the  knee.  This  may  be  cut  out  of  one 
broad  board.  Pad  it  with  cotton  batting,  and  placing  it  under  the 
leg,  as  it  lies  upon  its  outer  side,  bind  it  on  with  a  roller-bandage. 
Put  a  short  splint  opposite,  on  the  inner  side  of  the  thigh,  and 
caution  the  patient  to  keep  this  position.  Erichson  speaks  highly 
of  this  method  in  fractures  in  the  upper  third  of  the  bone. 

Another  method  involving  the  same  principle,  is  to  place  the 
leg  upon  a  double  inclined  plane.  The  manner  of  making  this  has 
been  described  in  the  section  upon  "Fractures  of  the  Neck  of  the 
Thigh-Bone."  The  leg  may  be  bound  to  this  with  bandages,  and 
short  splints  applied  in  addition,  to  the  sides  of  the  thigh.  In  this 
way  the  muscles  are  relaxed,  and  the  weight  of  the  lower  part  of 
the  leg  below,  and  of  the  body  above  tends  to  keep  the  thigh  ex- 
tended. 

The  methods  of  treatment  of  the  second  class  are  to  place  the 
limb  in  a  straight  position  and  keep  the  lower  frag- 
ment drawn  down  by  splints  or  by  a  weight  and  pulley. 

One  of  the  best  is  that  of  Dr.  Hamilton,  and  is  de- 
scribed as  follows  :  Prepare  the  bed  by  elevating  its 
foot  three  or  four  inches,  by  blocks  under  the  foot-posts. 
Make  a  "  standard  "  of  a  strip  of  board  four  inches  wide 
and  three  feet  long,  with  a  slot  in  it  a  foot  long.  In 
this  slot  a  pulley  must  be  placed,  supported  by  an  iron 
pin.  Several  holes  should  be  bored  for  this  pin,  that  the 
pulley  may  be  raised  or  lowered.  If  a  pulley  is  not  to 
be  had,  a  spool  will  do.  Fasten  this  standard  to  the 
foot  of  the  bed.  Have  weights  of  some  kind  prepared 
(a  bag  of  stones  or  bricks  will  answer)  of  from  five  to 
twenty  pounds  for  an  adult ;  for  a  child,  one  pound 
for  one  year,  and  a  half-pound  additional  for  each  ad- 
ditional year,  or  more  if  necessary,  to  keep  up  the  ex- 
JI^^ukeOT.  tension.  The  weight  is  to  be  fastened,  at  the  proper 
dard,  pulley  time,  to  the  end  of  a  yard  of  rope,  which  is  to  run 
and  weight.      through  the  slot  and  play  over  the  pulley. 

Next  prepare  the  adhesive  plaster,  by  cutting  a  strip  four  feet 
and  eight  inches  long,  of  the  shape  represented  in  the  figure.  The 
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wide  part  in  the  centre  is  five  and  a  half  inches  wide  and  sixteen 
inches  long.  The  narrower  portions  are  each  twenty  inches  long 
and  two  and  a  half  inches  wide  at  the  narrowest  part  and  four 
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FiGUKE  278. — Form  of  adhesive  strips  applied  to  the  leg  for  the  purpose  of  making  exten- 
sion :  A,  the  block  placed  in  the  centre  of  the  strip ;  B,  the  sides  of  the  plaster  folded  over  the 
block  so  as  to  hold  it  in  place. 


inches  at  the  widest.  The  central  portion  is  to  be  folded  on  itself, 
giving  three  thicknesses,  and  thus  increasing  the  strength  of  the 
part  where  the  greatest  strength  is  required.  The  foot-piece  is  a 
strip  of  wood  four  inches  long  and  two  and  a  half  inches  wide, 
with  a  hole  in  the  centre  for  the  rope  to  pass  through — a  knot  on 
the  inside  holding  it  firmly.  The  central  portion  of  the  adhesive 
strip  is  to  be  folded  over  this  stretcher." 

Prepare  four  splints  of  such  width,  that  when  they  are  placed 
about  the  thigh,  they  may  nearly  cover  it,  leaving  not  more  than  an 
inch  between  them.  These  may  be  made  of  leather  dampened  and 
moulded  to  the  limb,  or  of  strips  of  wood  or  stout 
pasteboard.  These  strips  may  be  fitted  by  cov- 
ering them  with  bags  of  cotton  cloth,  and  stuff- 
ing them  on  the  inner  sides  with  cotton.  The 
splint  behind  the  limb  is  the  most  important, 
and  must  be  long  enough  to  extend  from  the 
crotch  to  the  calf  of  the  leg.  It  should  be  wider 
than  the  others.  Four  or  six  strips  of  strong 
bandage,  each  a  yard  long  and  two  inches 
wide,  should  be  stitched  at  their  centres  to  the 
cotton  bag  that  covers  the  lower  splint,  so  as  to 
lie  crosswise  to  it.  These  are  to  surround  and 
tie  on  all  the  splints.  One  more  splint  must  be 
provided — a  long  one — to  extend  from  a  point 
just  below  the  armpit  to  five  inches  below  the 
foot ;  this  should  be,  for  an  adult,  four  and  a 
half  inches  wide,  and  half  an  inch  thick. 
The  object  of  this  splint  is  simply  to  prevent  the  foot  from 
turning  outward,  and  to  secure  this  end  there  should  be  a  cross- 


FlGURE  279.  —  The 
rope  for  attaching  a 
vceight  to  the  adhesive 
strip,  fastened  to  the 
foot-block  or  "  stretch- 
er." 
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piece  two  feet  long,  three  inches  wide,  and  half  an  inch  thick, 
fastened  across  its  edge  at  its  lower  extremity.    Having  at  hand 


Figure  280.  — Mode  of  applying  the  adhesive  strip  to  the  leg  to  secure  extension. 


roller-bandages  and  cotton  batting,  proceed  to  apply  the  dressing 
to  the  patient.  He,  lying  on  his  back,  an  assistant  holds  his  knee 
firmly,  while  another  seizes  the  foot  and  draws  it  down.  The  ex- 
tremities of  the  prepared  adhesive  strips  may  then  be  applied  to 
the  sides  of  the  leg,  with  the  tripled  centre,  containing  the  foot- 


Figure281. — The  side-splint  and  apparatus  for  extension  applied.  The  short  splints  sur- 
rounding the  thigh  are  not  shown. 

piece  and  rope,  an  inch  below  the  sole  of  the  foot.  Then  apply  a 
roller-bandage  from  the  toes  to  the  knee  over  the  adhesive  strips. 
A  little  cotton  batting  should  be  laid  about  the  heel  and  upon  the 
instep  before  putting  on  the  roller.    Fasten  the  weights  to  the  end 
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of  the  rope,  which  has  already  been  fastened  to  the  foot-piece  and 
passed  through  the  pulley,  and  the  extending  force  will  then  be  in 
operation. 

Now  proceed  to  apply  the  splints  to  the  thigh,  tying  the  strips 
of  bandage,  which  are  stitched  to  the  back  of  the  lower  splint, 
firmly  over  the  front 
splint.  Then  lay  the 
long  splint  at  the  side 
of  the  body  and  tie  it 
to  the  body  and  the 
leg  with  strips  of 
bandage.  The  limb 
should  be  carefully 
watched,  and,  if  ne- 
cessary, the  bands 
which  hold  the 
splints  should  be  loosened  or  tightened.  It  will  take  six  or  eight 
weeks  for  the  bone  to  unite,  and  for  two  months  longer,  after 
the  patient  has  left  his  bed,  crutches  should  be  used. 

In  the  case  of  young  children,  the  above  plan  is  modified  by 
using  two  long  side-splints  instead  of  one,  and  these  are  joined 
together  by  a  cross-piece.  The  object  is  to  keep  the  sound  limb 
quiet,  as,  in  restless  children,  the  broken  limb  cannot  otherwise 
be  kept  at  rest. 

The  above  method  makes  it  necessary  for  the  patient  to  re- 
main on  his  back  for  many  weeks.    In  some  cases  it  is  desirable 


Figure  283. — The  double  side-splint  used  for  fracture  of  the 
thiffh-bone  in  small  children. 


Figure  S83. — Method  for  supporting  a  patient  and  for  making  extension  during  the  applica- 
tion of  a  plaster-of-Paris  bandage  in  a  case  of  fractured  thigh-bone. 

to  avoid  this.  A  plaster-of-Paris  dressing  is  then  of  great  value. 
The  several  steps  of  its  application  are  as  follows  :    The  first 
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point  is  to  secure  a  thorough  extension  of  the  limb  while  the 
plaster  is  being  put  on  and  is  hardening.  If  the  lower  frag- 
ment can  in  some  way  be  drawn  down  and  held  there  while  the 
plaster  sets,  the  limb  will  then  be  encased  firmly,  and  the  pa- 
tient may  sit  up  and  move  about  upon  crutches  without  disturb- 
ing it. 

To  secure  this  extension,  prepare  an  ordinary  table  by  boring 
through  its  end  a  hole  two  inches  in  diameter,  through  which  a 
bar  may  pass,  extending  two  feet  above  the  surface  of  the  table, 
reaching  the  floor  below,  and  made  fast  to  a  cross-piece  between 
the  legs.  From  the  top  of  this  bar  another  one  passes  to  the  other 
end  of  the  table  and  rests  on  a  bar  like  the  first,  or  upon  a  box  or 
other  support.  One  or  two  hours  before  the  main  dressing  is  ap- 
plied, a  plaster-of-Paris  bandage  should  be  put  on  the  foot  and  leg 
up  to  the  calf,  the  surface  of  the  foot  and  leg  being  first  covered 
with  cotton  batting  or  soft  cotton  cloth,  making  it  thicker  over 
the  ankle  than  above  or  below.  When  this  dressing  is  hard  a 
bandage  can  be  tied  around  it  and  attached  below  the  sole  of  the 
foot  to  a  rope  which  passes  through  pulleys.  A  very  strong  force 
can  thus  be  applied  to  draw  the  limb  down  without  cutting  or 
improperly  compressing  it.  Having  now  the  table  prepared,  a 
hard  plaster  splint  on  the  foot  and  lower  part  of  the  leg,  and  roller- 
bandages  filled  with  plaster  in  readiness,  you  are  prepared  to  ap- 
ply the  dressing.  Place  the  patient  upon  his  back  on  the  table, 
under  the  horizontal  bar,  with  the  upright  bar  or  stanchion  be- 
tween his  thighs  pressing  up  by  the  side  of  the  injured  limb.  This 
upright  should  be  well  covered  with  soft  cloth,  and  its  object  is  to 
hold  back  the  body  and  upper  portion  of  the  thigh  against  the 
force  drawing  the  limb  downward.  Raise  the  hips  from  the  table 
by  means  of  a  broad  bandage  passing  beneath  them  and  tied  to 
the  bar  above.  Cover  the  whole  limb  with  soft  flannel  or  a  piece 
of  woollen  blanket,  and  fit  it  as  neatly  as  possible.  Then  give  the 
patient  ether  to  relax  the  muscles,  and  apply  the  force  to  the  rope 
attached  to  the  lower  part  of  the  leg  until  the  leg  is  as  long  as  the 
sound  one.  Having  soaked  the  bandages  (already  filled  with  dry 
plaster  before  rolling  them)  two  or  three  minutes  in  water,  wind 
them  on  the  limb  smoothly  but  not  tightly,  in  small  successive 
thicknesses,  sprinkling  dry  plaster  on  the  surface  frequently  and 
smoothing  it  with  the  hand.  When  the  limb  is  well  encased, 
allow  the  patient  to  remain  in  the  same  position  for  twenty  or 
thirty  minutes  until  the  plaster  sets.  Then  put  him  in  bed  and 
keep  him  there  three  or  four  days.  After  that  he  can  move  about 
on  crutches.  This  dressing  must  he  carefully  watched  lest  it  he  too 
tight.    If  there  is  much  pain,  and  if  the  toes  become  dark  and  lose 
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their  feeling,  it  must  be  cut  off.  If  it  becomes  too  loose,  a  fresh 
one  must  be  put  on. 

Many  other  splints  have  been  invented  which  act  on  similar 
principles.  Any  person  can  make  one  by  observing  the  following 
points  :  1st.  Provide  a  long  outside  splint  only,  or  an  outside  and 
an  inside  splint  coming  as  high  as  the  crotch,  which  are  joined  by 
a  cross-piece  below  the  foot.  2d.  Make  counter-extension  by  a  pe- 
rineal band  (already  described  on  page  672)  attached  to  the  head 
of  the  bed  or  to  the  upper  part  of  the  outside  splint,  or  by  simply 
raising  the  foot  of  the  bed,  so  that  the  weight  of  the  body  will  be 
the  counter-extending  force.  3d.  Make  extension  by  the  bandages 
which  hold  the  leg  to  the  long  outside  splint,  or  by  a  screw  in  the 
foot-piece,  by  turning  which  a  cord  is  tightened  and  draws  the 
foot  and  leg  downward,  or  by  a  weight  and  pulley.  In  all  these 
cases  extension  should  be  made  by  sticking-plaster  extending  from 
the  leg  to  the  foot-piece  or  to  the  rope.  The  screw  is  a  simple  con- 
trivance to  draw  the  foot-piece  downward. 

The  third  class  of  methods  of  treatment  combines  the  advan- 
tages of  the  other  two  :  namely,  by  bending  the  leg  and  relaxing 
the  muscles,  and  at  the  same  time  drawing  down  the  lower  frag- 
ment by  a  weight  and  pulley.  A  good  specimen  of  this  class  is 
that  recently  prepared  by  Dr.  Brock,  of  Massachusetts.  He  puts 
the  limb  on  the  double  inclined  plane  already  described  (page  673). 
He  fastens  to  the  foot  of  the  bed,  which  is  raised  higher  than  the 
head,  an  upright  standard  similar  to  the  one  used  in  Dr.  Hamil- 
ton's apparatus,  but  longer,  so  that  the  pulley  will  be  raised  higher. 
He  then  applies  the  adhesive  plaster  to  the  sides  of  the  thigh  be- 
low the  fracture  ;  the  adhesive  strips  being  fastened  together  over 
a  bit  of  wood  perforated  for  the  rope,  and  placed  just  below  the 
knee.  Then,  having  padded  the  limb,  he  puts  on  short  splints  in 
front  and  on  each  side,  and  covers  them  with  a  roller-bandage. 
The  limb,  being  placed  on  the  inclined  plane,  the  pulley  is  raised 
so  that  the  rope  passing  through  it  from  the  foot-piece  (which  in 
this  case  is  a  knee-piece)  shall  draw  in  line  with  the  limb  above  the 
knee.  The  difference  between  this  and  Dr.  Hamilton's  method  is 
that  the  adhesive  plaster  is  applied  above  the  knee  instead  of  be- 
low ;  the  limb  is  bent  instead  of  straight,  and  in  a  double  inclined 
plane  being  used  instead  of  the  long  side-splint. 

The  number  and  variety  of  the  dressings  for  this  fracture  indi- 
cate not  only  its  severity,  but  chiefly  the  difficulty  of  curing  it 
without  leaving  the  limb  shorter  than  its  fellow.  No  apparatus 
has  thus  far  been  devised  which  will  uniformly  accomplish  this 
object,  and  hence  the  services  of  a  surgeon  should  be  secured  at 
the  earliest  practicable  moment. 
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Non-union  of  Bones  after  Fracture. 

It  sometimes,  though  rarely,  happens  that  the  bone  does  not 
unite  properly.  We  may  then  have  either  of  the  following  condi- 
tions. 

1st.  A  union  by  cartilage  between  and  around  the  ends  of  the 
bones,  which  does  not  harden  into  bone,  but  remains  flexible. 

2d.  Between  the  smooth  and  rounded  ends  of  the  bones  fibrous 
ligaments  may  effect  a  partial  union. 

3d.  A  so-called  false-joint  may  be  formed,  having  a  capsular  lig- 
ament and  synovial  membrane,  like  a  true  joint,  and  allowing  un- 
natural motion  in  the  limb  at  the  point  where  the  fracture  took 
place. 

4th.  The  ends  of  bone  may  be  smooth  and  entirely  disconnected 
—loosely  moving  beneath  the  skin. 

The  causes  of  this  failure,  which  more  frequently  happen  in 
the  thigh  and  upper  arm  than  elsewhere,  are  both  general  and 
local. 

General  causes  are  :  1st.  Any  debilitating  disease,  as  consump- 
tion, scurvy,  cancer. 

2d.  Some  peculiarity  of  constitution. 

Local  causes  are  :  1st.  Too  much  movement  of  the  fragments, 
as  when  the  dressing  does  not  properly  confine  the  limb. 

2d.  A  portion  of  tendon  or  any  other  substance  between  the 
ends  of  bone. 

3d.  Arrest  of  the  circulation  of  blood  from  tight  bandages  or 
any  other  cause. 

4th.  Injury  of  the  nerves  supplying  the  parts  with  life. 
5th.  Moist  dressings. 

When,  after  a  lapse  of  a  sufficient  time,  the  fragments  remain  un- 
united, as  shown  by  their  still  moving  separately  and  grating  upon 
one  another,  measures  should  be  taken  to  stimulate  the  process  of 
repair.  Sometimes  the  debility  which  occasions  the  failure  is  the 
result  of  confinement  in  bed.  In  that  case  a  plaster  or  other  firm 
dressing  should  be  applied,  and  the  patient  allowed  to  move  about  on 
crutches  and  get  fresh  air  and  exercise.  The  general  health  should 
be  improved  by  all  means  possible.  If  any  disease  exists  it  should 
be  combated  by  the  proper  remedies.  The  fragments  should  be 
placed  and  held  close  together.  It  is  sometimes  beneficial  to  remove 
the  bandages  every  day  and  rub  the  limb  with  liniment  to  improve 
the  circulation  of  blood  in  it.  If  these  simple  measures  fail,  more 
active  ones  should  be  employed.  If  the  ends  of  the  fragments  are 
briskly  rubbed  together  for  a  few  minutes  and  then  put  at  perfect 
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rest  again,  the  stimulus  may  be  sufficient  to  cause  them  to  unite. 
Other  methods  requiring  skilful  management  are ;  inserting  long 
needles  between  the  ends  and  leaving  them  in  a  day  or  two,  or 
drawing  a  silk  ribbon  through  in  proximity  to  the  ends  of  the 
fragments ;  boring  holes  with  a  gimlet  in  the  ends  of  the  bone  and 
driving  in  ivory  pegs,  and  allowing  these  to  remain  for  a  few  weeks. 
The  object  of  these  proceedings  is  to  excite  inflammation  in  the 
broken  ends  and  in  the  neighboring  parts,  which  shall  cause  the 
bone-forming  substance  to  be  poured  out.  Sometimes  it  is  ne- 
cessary to  insert  a  narrow-bladed  knife  and  cut  the  ligament 
which  unites  the  ends.  Sometimes  the  ends  of  the  bone  must  be 
cut  off,  in  order  that  fresh  surfaces  may  be  formed.  If  all  means 
fail,  the  patient  must  be  content  to  wear  some  kind  of  firm  appa- 
ratus upon  the  limb,  which  will  partly  compensate  for  the  want  of 
firmness  at  the  point  of  fracture.  None  of  these  operative  methods 
to  secure  the  union  by  bone  should,  however,  be  resorted  to  by  non- 
professional persons,  for  these  cases  are  among  the  most  perplexing 
in  the  domain  of  surgery,  and  none  but  surgeons  should  undertake 
them,  except  under  circumstances  of  the  direst  necessity — for  in- 
stance, if  the  patient  be  in  the  wilderness,  or  on  shipboard,  far  be- 
yond the  reach  of  medical  aid,  an  intelligent  friend  might  be  justi- 
fied in  thus  attempting  his  relief  after  carefully  studying  the  anat- 
omy of  the  part. 

Fracture-Beds. 

In  a  fracture  which  makes  long  confinement  in  bed  necessary, 
it  is  difficult,  and  at  the  same  time  very  important,  to  keep  the 
bedclothes  under  the  patient  fresh  and  clean  by  frequent  changes. 

Various  fracture-beds  have  been  invented,  which  are  so  con- 
trived that  the  clothing  may  be  changed  without  disturbing  the 
patient,  and  that  the  excrement  may  be  passed  without  soiling 
the  sheets.  These  are  sold  by  instrument-makers.  An  ordinary 
bed  may  be  adapted  to  the  latter  purpose  in  the  following  manner  : 
At  a  point  opposite  the  patient's  hips,  substitute  for  one  or  two  of 
the  slats  which  support  the  mattress,  a  wide  strip  of  board  with  a 
hole  ten  inches  in  diameter  cut  in  it.  The  piece  which  is  cut  out 
should  be  replaced  and  held  with  a  hinge  upon  one  side  and  a  bolt 
on  the  other,  or  a  bolt  may  be  placed  on  each  side,  or  the  cover  and 
cushion  above  it  may  be  supported  upon  a  stool  or  a  box  of  the 
right  height.  A  corresponding  hole  should  be  cut  through  the  mat- 
tress, the  edges  sewed  up  and  covered  with  oiled  silk  or  rubber 
cloth.  The  piece  or  cushion  cut  out  of  the  mattress  may  be  cov- 
ered and  replaced,  and  the  sheet  should  also  be  cut  in  a  similar 
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manner.  A  vessel  may  be  placed,  when  required,  beneath  this 
opening,  and  the  cover  and  cushion  replaced  when  no  longer 
needed.  Its  smooth  sides  are  easily  kept  clean,  and  when  not  in  use 
the  hole  is  filled  and  the  surface  of  the  bed  kept  smooth.    A  bed 


Figure  284. — Dr.  Hamilton's  fractuie-bed. 


thus  prepared  may  be  used  during  the  treatment  of  a  fracture  of  the 
thigh  or  leg  with  all  varieties  of  splints  and  dressings. 

[Another  and  simple  method  of  making  a  fracture-bed  proposed 
by  Dr.  Hamilton  is  shown  in  the  adjoining  illustrations.  It  consists 
of  a  sheet  of  canvas  or  heavy  muslin  tacked  on  a  wooden  frame, 
the  side-pieces  of  which  should  be  made  long  enough  to  project  at 


FiGtJKE  285. — Dr.  Hamilton's  fracture-bed  supported  on  trestles,  with  an  upright  piece  and 
pulley  at  its  foot  for  extension. 

the  ends.  The  frame  should  be  wider  than  the  bed,  so  that  when 
laid  on  the  mattress  the  canvas  will  lie  on  the  latter.  At  about 
the  centre,  or  where  the  hips  will  come,  a  second  piece  of  canvas 
or  muslin  should  be  placed  below  the  first,  as  shown  by  the  dotted 
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lines,  and  a  circular  hole,  eight  or  ten  inches  in  diameter,  should  be 
cut  through  both,  and  be  bound  about  its  edge  with  tape  or  similar 
material. 

Wlien  there  is  occasion  to  provide  for  a  movement  of  the  bow- 
els, the  frame  and  canvas  may  be  raised  from  the  mattress,  and 
either  rested  on  chairs  or  benches,  as  shown  in  Figure  285,  or  a 
couple  of  boxes  of  convenient  height  may  be  placed  between  the 
frame  and  the  mattress,  so  as  to  raise  the  canvas  far  enough  from 
the  bed  to  admit  a  bed-pan  or  chamber-vessel. 

One  advantage  of  this  plan  is  the  facility  it  offers  for  making 
up  the  bed  or  turning  the  mattress.  The  under-sheet  should  be  cut 
in  two,  and  laid  upon  the  canvas,  so  that  its  adjoining  edges  over- 
lap without  wrinkles.  By  separating  the  edges  a  few  inches,  the 
central  hole  will  be  uncovered. 

One  or  the  other  of  these  methods  is  much  less  troublesome  for 
a  patient  confined  for  a  long  time  to  bed  than  is  the  use  of  an  ordi- 
nary bed-pan.] 

Bad  Union. 

If  the  bone  is  not  properly  set,  or  if,  having  been  set,  it  is  not 
afterward  properly  dressed,  it  may  appear  after  two  or  three 
weeks  that  it  is  reuniting  in  such  a  way  as  to  leave  a  crooked 
or  otherwise  unshapely  limb.  At  this  time  the  new  substance, 
which  unites  the  ends,  has  not  hardened,  and  may  often  be  put  in 
proper  shape  and  held  by  properly  applied  bandages,  pads,  and 
splints.  If  it  has  consolidated,  it  may  be  necessary  to  break  it, 
having  first  put  the  patient  under  ether,  and  then  to  put  it  up 
again  in  proper  form.  Occasionally  a  limb  that  is  shapely  when 
the  splints  are  taken  off,  will  yield  and  bend  out  of  shape  as  it  is 
used,  and  hence  comes  the  necessity  of  great  caution  in  throwing 
the  weight  of  the  body  upon  this  limb  for  a  long  time  after  the 
patient  is  upon  crutches.  In  such  cases  a  surgeon  should  always 
be  consulted. 

Fracture  just  above  the  Knee. 

Either  of  the  bony  prominences  on  the  outer  and  inner  side  of 
the  knee,  called  the  condyles,  may  be  split  off,  or  the  break  may 
extend  directly  across  the  bone  just  above  the  joint  ;  or,  if  the  ac- 
cident is  very  severe,  the  end  of  the  bone  may  be  broken  into 
many  pieces.  In  the  latter  case  amputation  will  frequently  be 
called  for.  The  fracture  may  be  impacted,  that  is,  the  ends  of  the 
fragments  may  be  driven  into  each  other  and  hold  fast.  The 
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fracture  is  caused  by  a  direct  blow  upon  the  knee,  or  a  fall  upon 
the  foot  or  knee. 

Symptoms. — As  the  muscles  at  this  point  are  not  thick,  it  will 
be  easy  to  recognize  this  fracture  by  the  ordinary  signs.  The 
cracks  in  the  bone  can  be  felt,  the  fragments  can  be  moved  un- 
less impacted,  and  grating  can  be  heard  between  them.  The 
transverse  fracture  might  be  confounded  with  dislocation  of  the 
knee-joint,  but  a  careful  examination  would  readily  distinguish 
between  them. 

Results. — When  these  fractures  open  into  the  knee  (as  they 
may  do),  there  is  great  danger  of  a  stiff  joint.  Indeed,  the  joint 
may  become  so  much  affected  as  to  render  amputation  necessary. 
If  the  joint  escape  injury,  the  limb  will  be  restored  in  two  or  three 
months,  with,  perhaps,  a  little  shortening. 

Treatment. — If  one  of  the  bony  knobs,  called  condyles,  on 
either  side  of  the  lower  end  of  the  bone,  is  split  oft",  the  fracture 
opening  into  the  cavity  of  the  joint,  the  bone  should  be  set  and  a 
long  splint  made  of  pieces  of  boards  should  be  placed  upon  each 
side  of  the  limb,  from  the  hip  to  the  ankle.  These  should  be  band- 
aged on  after  being  well  padded.  The  knee-joint  should  not  be 
covered,  and  it  will  be  necessary  to  apply  ice  or  cold  cloths  to  it 
for  a  long  time,  to  reduce  the  inflammation  which  will  probably 
arise.  Instead  of  the  splints,  a  long  box  may  be  made,  and  well 
cushioned,  in  which  the  limb  may  be  supported  and  kept  straight 
without  bandages.  In  a  few  weeks,  if  the  bones  have  united,  the 
knee-joint  should  be  moved  a  little  every  day  to  prevent  the  stiff- 
ening which  is  otherwise  likely  to  occur. 

If  the  fracture  is  directly  across  the  bone  near  the  joint,  it  may 
be  impacted.  If  so,  it  is  important  that  the  fragments  should  not 
be  separated,  unless  they  have  been  driven  into  each  other  in  such 
a  way  as  to  make  a  bend  or  other  deformity  at  the  point  of  frac- 
ture. This  fracture  is  likely  to  do  better  if  the  knee  is  slightly 
bent.  It  may  be  put  on  a  double-inclined  plane  with  a  low  angle, 
so  as  to  raise  the  knee  a  little.  The  same  box  which  is  suitable 
for  the  fracture  just  mentioned  may  also  be  used  for  this,  a  little 
pile  of  cotton  or  other  padding  being  placed  under  the  knee.  It 
will  often  be  necessary  to  apply  cold  to  reduce  the  swelling  and 
inflammation  of  the  knee-joint,  which  is  likely  to  occur,  although 
the  fracture  may  not  open  into  it. 

Fractures  of  the  Knee-Pan. 

This  bone  may  be  broken  crosswise,  or  vertically,  or  in  a  star- 
shape  when  the  violence  is  great  enough  to  shatter  it  into  many 
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be 


■Fracture  of  a  knee- 


fragments.  A  direct  blow  or  fall  upon  the  knee  may  break  it,  and 
occasionally  a  sudden  effort  of  the  muscles  which  are  attached  to 
it.  as  in  falling  backward  or  jumping. 

Symptoms. — This  fracture  is  easily  recognized.  There  will 
pain  and  swelling,  and  loss  of  power  in 
the  leg,  so  that  the  patient  cannot  stand 
or  straighten  out  the  limb.  The  crack 
which  always  ensues  can  easily  be  felt, 
and  if  there  are  several  fragments  they 
may  be  movable  with  a  grating  sound. 
If  the  fracture  is  transverse  or  at  right 
angles  with  the  leg,  it  is  difficult  and 
often  impossible  to  detect  any  crepitus 
or  grating  between  the  pieces.  The  frag- 
ments are  not  often  separated  more 
than  three-fourths  of  an  inch,  but  occa- 
sionally there  has  been  as  much  as  three 
inches  between  them. 

Results. — A  broken  knee-pan  may  be  expected  to  unite,  with 
proper  treatment,  in  from  one  to  two  months.  The  union,  how- 
ever, will  probably  not  be  bony,  but  the  fragments  will  be  firmly 
united  by  a  ligament  from  a  fourth  to  half  an  inch  long.  If  it  is 
not  longer  than  this,  there  will  be  no  lameness  or  limping.  There 
will  probably  be  some  inflammation  of  the  joint  at  the  outset,  and 
it  may  be  left  stiff  even  with  the  best  of  treatment. 

Treatment. — If  the  line  of  fracture  runs  up  and  down,  it  will 
only  be  necessary  to  keep  the  limb  straight,  winding  a  roller-band- 
age about  the  knee  after  the  swelling  has  gone  down.  If  it  is 
across  the  bone,  then  it  is  plain  that  the  strong  muscle  which  is  at- 
tached to  its  upper  end  will  draw  that  portion  up  from  the  lower 
fragment,  which  is  held  fast  to  the  bone  below  the  knee  by  a  strong 
ligament.  The  reason  why  bony  union  so  seldom  occurs  here,  is 
that  it  is  so  difficult  to  counteract  this  drawing  up  of  the  muscle, 
and  to  keep  the  fragments  together. 

The  best  that  can  generally  be  done,  is  to  get  a  union  by  liga- 
ment. In  order  to  have  the  ligament  of  union  as  short  as  possible, 
many  forms  of  dressing  have  been  devised  to  keep  the  fragments 
together.  Some  of  these  are  quite  complicated.  Dr.  Hamilton's 
method  is  simple  and  quite  effective.  By  bending  the  thigh  at  an 
angle  with  the  body  the  great  muscle  attached  to  the  knee-pan  is 
relaxed.  Accordingly  he  raises  the  upper  part  of  the  body  by  pil- 
lows and  puts  the  limb  upon  an  inclined  plane.  This  is  made  of 
three  boards.  The  first,  which  supports  the  limb,  is  long  enough  to 
.extend  from  the  hip  to  the  sole  of  the  foot,  and  is  six  inches  wider 
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than  the  limb  at  the  knee.  The  upper  end  of  this  is  hinged  to  a 
second  board  of  the  same  width  and  a  few  inches  longer,  which 
lies  flat  upon  the  bed.  To  the  lower  end  of  this  is  hinged  a  third 
board  two  feet  long,  standing  upright,  with  pegs  projecting  from 
its  edges  at  intervals,  upon  which  the  lower  end  of  the  first  board 
may  be  supported  at  any  desired  height  from  six  to  twelve  inches 
by  means  of  hooks  attached  to  the  lower  end  of  the  first  or  splint- 
board  and  carried  over  the  pegs.   On  both  sides  of  the  first  or  sphnt- 


Figure  887. — Dr.  Hamilton's  mode  of  treating  a  fractured  knee-pan. 


board,  at  a  point  four  inches  below  the  knee,  a  deep  notch  is  to  be 
cut.  Cover  this  board  with  a  soft  cushion  which  fits  all  the  irreg- 
ularities of  the  limb,  taking  special  care  to  fill  the  space  under  the 
knee.  Having  placed  the  limb  comfortably  upon  the  inclined 
plane,  apply  a  roller-bandage  over  the  knee-pan.  Begin  at  the 
notch  and  carry  the  bandage  over  the  leg  above  the  knee  and 
down  to  the  notch  on  the  other  side.  Bring  the  bandage  lower  at 
each  successive  turn  until  the  whole  knee  is  covered.  By  this 
means  the  upper  fragment  is  drawn  downward,  while  the  lower 
one  is  held  firmly  in  place.  Then,  beginning  at  the  ankle,  wind  a 
roller-baiidage  about  the  whole  limb  up  to  the  hip-joint.  One 
advantage  of  this  dressing  is,  that  the  circulation  in  the  leg  is 
not  likely  to  be  cut  off  by  tight  bandaging,  because  the  board  over 
which  the  bandage  passes  is  so  broad  that  pressure  is  kept  from 
the  lower  and  outer  portion  of  the  limb.  Of  course  no  tight  dress- 
ing should  be  put  on  while  there  is  much  inflammation.  While 
this  remains,  a  good  method  is  to  put  the  limb  upon  a  long  splint, 
fitted  to  its  under  side  and  well  padded.  Then  apply  cold  water 
until  the  inflammation  has  subsided,  when  the  permanent  dressing 
may  be  applied,  as  directed.  The  temporary  splint  may  be  made 
of  tin  or  leather,  or  a  long  wooden  box  will  answer — whichever 
used  must  be  well  padded.    Or  the  limb  may  be  laid  upon  bed- 
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clothing,  properly  folded,  and  firmly  supported  on  the  sides  by 
rolls  of  clothing,  or,  better  still,  by  sand-bags,  if  attainable. 

The  patient  should  not  bend  the  knee  forcibly  for  three  months 
after  the  accident.  Then  it  may  be  gently  worked  back  and  forth, 
and  rubbed  daily  to  overcome  the  stiffness. 

Fracture  of  the  Bones  of  the  Leg. 

The  leg  has  two  bones,  the  larger  on  the  inner  side,  called  the 
Ulna  (whose  prominent  edge  forms  the  shin),  and  a  slender  bone 
on  the  outer  side,  called  the  fibula  or  "  splint  bone."  Either  of 
them,  singly,  may  be  broken,  or.  what  happens  more  frequently, 
both  are  fractured  at  the  same  time.  The  cause  of  a  fracture  of 
the  leg  is  commonly  direct  violence,  as  the  kick  of  a  horse,  the  fall 
of  a  heavy  weight  upon  it,  or  the  passage  of  a  wagon- wheel  over 
it.  Frequently  it  is  produced  by  a  fall  upon,  or  a  slip  or  turn  of,  the 
foot.  The  inner  bone  is  more  frequently  broken  than  the  outer, 
though  it  is  larger  and  stronger.  The  reason  is  that  it  is  not  as 
well  protected  by  muscles,  and  in  a  fall  upon  the  foot  the  strain 
comes  more  severely  upon  this  than  on  the  other.  It  may  be  bro- 
ken near  the  knee,  and  sometimes  the  fracture  opens  into  the 
joint. 

A  fracture  in  the  upper  part  of  either  bone  is  generally  caused 
by  a  direct  blow  and  is  crosswise.  A  fracture  in  the  lower  part  is 
more  likely  to  be  the  result  of  a  fall  on  the  foot,  or  a  sudden  twist 
of  it  and  in  this  case  it  is  more  apt  to  be  oblique.  A  common  frac- 
ture is  that  called  by  surgeons  "  Pott's  fracture,"  in  which  the  outer 
bone  is  broken  about  three  inches  above  the  ankle,  and  if  the  force 
which  breaks  this  bone  is  contimied  beyond  its  fracture — either  the 
projecting  point  of  the  inner  bone  (the  internal  "malleolus,"  as 
it  is  called)  of  the  tibia  is  broken,  or  the  side  ligament  which 
serves  to  fasten  this  point  to  the  heel-bone  is  ruptured,  and  in 
either  case  the  sole  of  the  foot  is  turned  inward,  with  considerable 
deformity. 

Symptoms. — When  the  limb  is  injured  the  first  question  is, 
whether  it  is  a  fracture  or  simply  a  bruise.  The  signs  will  differ 
according  to  the  locality  and  character  of  the  fracture.  If  only 
one  of  the  bones  is  broken,  there  will  be  no  separation  or  displace- 
ment of  the  fragments.  The  sound  bone  will  hold  them  in  place. 
Sometimes  when  the  fracture  is  transverse  (as  frequently  results 
from  a  direct  blow),  the  patient  may  even  be  able  to  walk.  If  it  is 
the  inner  bone  that  is  broken  the  crack  may  be  found  by  feeling 
along  the  shin  soon  after  the  injury  has  occurred.  The  grating 
between  the  fragments  may  also  be  recognized.    Except  at  its  ex- 
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Figure  288.  —  "  Pott's 
fracture"  of  the  outer  bone 
of  the  leg,  with  displacement 
outward  of  the  astragalus 
(opposite  the  *). 


tremities,  the  outer  bone  is  deeply  covered  by  muscles,  so  that  a 
fracture  near  its  centre  is  difficult  to  recognize.  If  both  bones  are 
broken  all  the  ordinary  signs  of  fracture  will  plainly  appear. 

ProbaTjilities. — The  bones  will  unite  with  proper  treatment  in 
about  thirty  days.  If  only  one  bone  is 
broken  the  leg  will  probably  be  restored  with- 
out any  shortening  or  deformity.  If  the  frac- 
ture is  near  the  joint,  there  may  remain  more 
or  less  stiffness  of  this  joint.  Usually,  how- 
ever, this  disappears  in  time.  In  "Pott's 
fracture,"  where  the  outer  bone  is  broken 
near  its  lower  end  and  the  foot  is  turned  out- 
ward, as  shown  in  Fig.  288,  by  the  fracture  of 
the  inner  point  of  the  tibia,  or  the  rupture  of 
the  side  ligament  of  the  ankle,  this  displace- 
ment of  the  foot  may  remain  permanent.  If 
both  bones  are  broken  there  will  frequently 
be  a  shortening  of  the  limb.  Sometimes  there 
will  be  a  little  curve  to  one  side  or  forward 
or  backward  at  the  point  of  fracture.  Some- 
times an  ulcer  will  remain  for  months  or  years  over  the  point  of 
fracture. 

In  these  fractures  there  is  very  likely  to  be  an  open  wound, 
because  the  large  bone  lies  so  near  the  surface  that  a  fragment  is 
easily  forced  through.  In  this  case  the  healing  process  is  slow, 
and  there  is  a  liability  to  blood-poisoning  from  the  wound. 

Treatment. — The  frequency  and  variety  of  fractures  of  the  leg, 
below  the  knee,  have  given  occasion  for  numerous  devices  in  the 
way  of  splints  and  dressings.  The  object  aimed  at  is  chiefly  to 
keep  the  limb  quiet  in  a  horizontal  position,  and  to  hold  the  frag- 
ments of  bone  firmly  together.  If  only  one  bone  is  broken,  there 
will  probably  be  no  shortening  of  the  limb,  and  no  occasion  for 
any  apparatus  to  draw  the  lower  fragment  down.  When  both  bones 
are  broken,  shortening  often  occurs,  and  many  surgeons  attempt  to 
counteract  this  by  means  of  bands  of  adhesive  plaster  extending 
from  the  foot  and  leg  below  the  fracture,  to  the  foot-piece  of  the 
splint,  and  from  the  portion  of  the  leg  above  the  fracture  to  the  upper 
end  of  the  splint.  A  gaiter  is  sometimes  put  on  the  foot,  the  sole 
of  which  is  connected  with  a  foot-piece  which  is  drawn  down  by 
means  of  a  screw.  The  objections  to  these  contrivances  are  forci- 
bly stated  by  Dr.  Hamilton.  If  the  bandages  or  adhesive  strips  are 
put  on  with  sufficient  firmness  to  accomplish  the  object  of  exten- 
sion and  counter-extension,  surrounding  the  limb  as  they  must  do 
in  this  case,  there  is  danger  that  the  blood-vessels  will  be  com- 
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pressed  and  the  limb  injured  or  lost.  If  the  bandages  and  adhesive 
plaster  are  simply  applied  lengthwise,  so  as  not  to  constrict  the 
leg,  then,  on  account  of  the  shortness  of  the  surfaces  above  and 
below  the  fracture  to  which  they  are  applied,  there  is  not  sufficient 
power  over  the  limb  to  accomplish  anything  more  than  steadying 
it.  If  extension  seems  necessary,  the  double  inclined  plane  is  pref- 
erable, as  by  it  the  bandages  or  adhesive  straps  on  the  upper 
part  of  the  leg  can  be  dispensed  with.  The  pressure  of  the  thigh 
against  the  upper  piece  of  the  double  inclined  plane  serves  to  hold 
the  upper  fragment  against  the  force  which  is  applied  to  draw 
down  the  lower  one. 

One  of  the  simplest  means  of  keeping  the  limb  at  rest  is  the 
fracture-box.  This  is  a  box  large  enough  to  contain  the  leg  easily; 
long  enough  to  extend  from  the  knee  to  the  sole  of  the  foot,  with 
the  top  and  upper  end  open.  The  sides  may  be  hinged  to  the  bot- 
tom for  greater  convenience.  In  this  box  the  leg  may  be  covered 
and  supported  with  bran  in  the  following  manner  :  Spread  in  the 
box  a  piece  of  cotton  cloth  a  yard  long  and  half  a  yard  wide. 
Spread  a  layer  of  bran  over  that  part  of  the  cloth  which  covers 
the  bottom  of  the  box,  moulding  it  so  that  it  will  fit  closely  to 
the  back  of  the  leg.  Then  lay  the  leg  upon  it,  and  fill  in  with 
bran  at  the  sides  and  above  until  the  leg  is  packed  or  covered.* 
Then  the  sides  of  the  cloth  are 
brought  up  over  it,  and  fastened 
along  the  top  of  the  leg,  above  the 
box.  Thus  the  cloth  makes  a  bag 
which  encloses  the  bran  and  leg.  If 
there  are  any  wounds  or  sores  they 
should  be  covered  with  salve  and  a 

rm       1  -11      1        T  J.J.  Figure.  389 — A  fractnre-box. 

rag.    ihe  bran  will  absorb  matter 

that  maybe  poured  out,  and  the  lumps,  thus  formed,  may  be  picked 
out,  leaving  the  rest  dry.  The  fracture-box  may  also  be  padded 
with  cotton,  and  the  limb  covered  lightly  with  a  roller-bandage. 
Or  it  may  be  suspended  above  the  bed  in  a  sort  of  cradle. 

Another  capital  dressing  for  a  broken  leg,  especially  if  it  be 
a  compound  fracture,  is  that  of  Dr.  Hamilton.  The  limb  is  first 
encased  in  plaster-of-Paris  applied  upon  roller-bandages,  as  here- 
after directed,  after  being  covered  with  cotton  wadding.    A  win- 


*  [Clean,  dry  sand  may  also  be  used  in  place  of  bran  when  there  is  not  an  open  wound. 
It  is  less  elastic  than  bran  and  keeps  its  place  more  securely.  Slight  movements  of  the 
limb  will,  in  time,  cause  the  sand  to  work  under  the  limb,  and  gradually  raise  the  latter 
to  the  surface,  so  that  at  intervals  of  a  couple  of  days  the  packing  should  be  renewed.  — 
Ed.] 
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Figure  290. — Hamilton's  method  for  suspending  a  "compound 
fracture  of  the  leg. 


dow  must  be  cut  in  the  splint  directly  over  the  open  wound,  if  one 
exists,  and  the  edges  of  the  window  covered  with  oiled  silk  or 

thin  rubber-cloth 
to  protect  it  from 
the  matter  which 
exudes  from  the 
wound.  The  limb 
may  then  be  sus- 
pended from  the 
simple  but  effi- 
cient framework 
shown  in  the  cut. 
The  suspending 
bandages  may  be  made  broader  than  those  represented,  and  in 
these  the  limb  will  swing  with  great  comfort  to  the  patient. 

If  only  one  bone  is  broken  there  will  be  little  or  no  displace- 
ment of  the  fragments  if  the  fracture  is  near  the  middle  of  the 
shaft,  and  it  is  sufficient  to  apply  a  straight  wooden  splint  with  a 
foot-piece  to  the  sound  side  of  the  limb.  This  splint  should  be 
well  padded,  so  as  to  fit  the  limb  accurately,  and  be  bound  on 
with  roller-bandages. 

If  the  inner  bone  is  broken  near  the  knee,  whether  the  fracture 
extends  into  the  joint  or  not,  put  the  limb  into  a  fracture-box,  well 
cushioned  or  filled  with  bran,  and  use  cold  or  hot  water  upon  the 
knee  to  reduce  inflammation,  if  any  exists.  As  soon  as  possible, 
withouu  separating  the  bones — in  four  or  five  weeks  usually — begin 
to  move  the  joint  a  little  every  day,  that  it  may  not  be  left  stiff. 
In  "Pott's  fracture,"  where  the  outer  bone  is  broken  a  few  inches 
above  the  ankle  and  the  foot  is  turned  out,  there  is  usually  much 
swelling,  and  it  is  difficult  to  make  out  the  exact  location  of  the 
fracture  and  still  more  difficult  to  set  the  bone.  It  may  be  neces- 
sary to  keep  the  leg  supported 
on  a  pillow,  and  apply  cold  for  a 
time  to  reduce  the  inflammation 
before  putting  on  a  splint.  The 
important  point  in  the  treatment 
of  this  fracture  is  to  bend  the 
foot  in  and  keep  it  there.  Dupuytren's  splint,  which  is  very  com- 
monly used  for  this  purpose,  is  made  in  the  following  manner  : 
make  a  pillow,  stuffed  with  cotton  batting,  long  enough  to  extend 
from  the  knee  to  the  ankle,  five  or  six  inches  wide,  and  two  or 
three  inches  thicker  at  the  lower  than  at  the  upper  end.  Of  a 
strip  of  board  make  a  straight  splint,  extending  from  a  point  four 
inches  above  the  knee  to  a  point  three  inches  below  the  bottom  of 


Figure  891 . — A  splint  applied  to  the  outside 
of  a  leg,  for  fracture  of  the  inner  bone. 
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the  foot.  Lay  this  pillow  upon  the  splint,  and  the  inner  side  of 
the  leg"  on  the  pillow,  arranging  the  latter  so  that  it  will  fill  in  the 
space  between  the  lower  part  of  the  leg  and  the  splint.  Then  wind 
a  roller-bandage 


about  the  knee 
and  the  up^jer  end 
of  the  splint,  and 
bind  the  foot  to 
the  splint  in  the 
same  manner.  Be 


Figure  292 


-Dupuytren's  splint  for  fracture  of  the  outer  bone  of 
the  leg,  near  its  lower  end. 

very  caref  ul,  in  putting  on  the  last  bandage,  not  to  go  higher  than 
the  outside  ankle-bone.  The  patient  may  then  lie  so  that  the  splint 
on  the  inside  of  his  leg  will  rest  upon  the  bed,  or  the  outside  may 
rest  upon  a  pillow  if  the  patient  changes  his  position  to  the  other 
side. 

Another  way  of  dressing  this  fracture  is  to  put  on  a  plaster-of- 
Paris  dressing  by  some  one  of  the  methods  to  be  described  a  little 
later,  taking  care  that  when  the  plaster  is  applied  the  foot  is  turned 
into  the  position  in  which  we  wish  it  to  be  kept.  As  a  stiff  ankle- 
joint  frequently  follows  this  fracture,  it  is  important  to  remove  the 
dressings  as  early  as  it  can  be  done  with  safety  (which  is  usually 
in  three  or  four  weeks),  and  to  move  the  joint  regularly  to  prevent 
this  stiffness,  if  possible.    An  excellent  splint  may  be  made  of 


Figure  293. — Bauer's  splint  of  wire-cloth  for  fracture  of  the  leg. 


wire-cloth,  which  may  be  moulded  to  the  limb,  well  padded,  and 
put  on  with  straps  or  with  strips  of  bandage.  It  is  light  and  cool, 
and  gives  good  support  to  the  limb. 

Another  light  dressing,  easily  made,  is  the  pasteboard  and  iron 
splint.  Take  a  strip  of  pasteboard  or  binder's  board  as  long  as  the 
limb  and  wide  enough  to  half  surround  it,  cut  it  to  the  shape  of 
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the  limb  and  then  rivet  a  narrow  strip  of  hoop-iron  or  tin  along  its 
centre  from  top  to  bottom,  bending  the  iron  in  such  a  manner  as 
to  give  shape  to  the  splint  and  hold  it  firmly.  The  iron  can  be 
bent,  as  desired,  to  fit  the  ankle,  and  should  be  riveted  to  the  outside 
of  the  pasteboard  lengthwise.  Then  wet  the  pasteboard  until  it 
is  soft  and  mould  it  to  the  limb,  and  when  it  dries  it  will  form  a 
light,  firm  and  well-fitting  splint,  which  should  be  padded,  and 
be  bound  on  with  roller-bandages.  One  of  these  splints  may  be 
placed  on  each  side  of  the  limb. 

The  most  useful  and  eligible  dressing,  on  the  whole,  for  frac- 
tures of  the  leg,  is  plaster-of-Paris  in  some  of  its  various  forms  of 
application.  There  is  a  danger,  however,  in  its  use  which  should 
be  carefully  guarded  against.  The  leg,  below  the  knee,  is  far  re- 
moved from  the  heart,  the  centre  of  circulation.  At  its  upper 
and  lower  end,  near  the  joints,  there  is  but  little  flesh  to  cover 
and  protect  the  blood-vessels,  and  the  injury  and  swelling  conse- 
quent upon  these  fractures  is  apt  to  be  extensive  and  severe. 
Therefore,  in  putting  on  a  tight  or  firm  dressing  of  any  kind,  we 
are  liable  to  compress  the  vessels  too  much  and  thus  endanger  the 
limb.  When,  however,  the  dressing  can  be  carefully  watched  and 
removed  at  the  first  indication  of  danger,  such  as  severe  pain  or 
discoloration  of  the  toes,  the  usual  means  to  subdue  inflammation 
may  be  resorted  to,  and  the  plaster  bandage  may  be  put  on  again 
as  soon  as  the  swelling  has  somewhat  abated. 

In  some  cases  we  may  apply  the  plaster-of-Paris  immediately 
after  the  injury,  especially  if  the  fracture  is  seen  before  swelling- 
occurs,  and  if  there  is  little  or  no  displacement  of  the  broken  bones. 
These  remarks  apply  to  the  immovahle  plaster  dressing  which  is 
applied  as  follows  : 

Prepare  six  or  eight  bandages,  each  three  yards  long  and  two 
and  a  half  or  three  inches  wide,  of  some  coarse  and  loosely  woven 
material,  such  as  cheese-cloth,  crinoline,  or  cheap  sleazy  cotton 
sheeting.  Dust  the  plaster  evenly  over  them  and  rub  it  into  the 
meshes  of  the  cloth,  and  roll  them  up  as  fast  as  the  plaster  is  applied. 
Then  cover  the  limb  from  knee  to  toes  with  cotton  batting,  or  else 
take  a  strip  of  blanket  wide  enough  to  surround  the  limb  ;  fit  it 
smoothly  as  possible  over  it  and  "  catch  "  it  together  with  a  few 
coarse  stitches.  Soak  the  plastered  rollers  in  warm  water  for  three 
minutes,  and  then,  beginning  just  above  the  toes,  wind  it  smoothly 
over  the  cotton  or  blanket  up  to  the  knee.  While  applying  one 
bandage  have  another  soaking,  so  as  to  have  no  delay,  or  if  the 
bandages  are  closely  rolled,  two  should  be  put  in  at  first,  and  then 
as  one  is  removed  from  the  water,  replace  it  with  a  dry  one. 
Three  or  four  thicknesses  of  these  will  make  a  sufficiently  firm 
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splint,  which  should  be  covered  by  another  layer  of  dry  unplas- 
tered  roller  over  all.  If  the  plaster  is  good  (and  it  should  always 
be  tested  before  using,  by  mixing  a  little  of  it  with  water  in  a 
saucer  to  the  consistency  of  cream)  it  will  harden  sufficiently  in 
half  an  hour  to  retain  its  form,  though  it  may  be  several  hours  be- 
fore it  is  perfectly  dry  and  hard.    If  a  well-dried  plaster  cannot  be 


Figure  294. — The  Bavarian  splint  for  fracture  of  the  leg :  the  outside  layer  of  flannel ; 
Z),  6,  the  inside  layer  sewed  about  the  leg  so  as  to  leave  a  "roach  "  when  its  edges  are  trimmed. 

obtained  when  required  for  use,  a  poorer  quality  may  be  made  to 
harden  quite  rapidly  and  firmly  by  the  addition  of  a  large  spoon- 
ful of  the  sulphate  of  potash  to  the  three  quarts  of  water  in  which 
the  rollers  are  soaked.  This,  however,  renders  the  cast  more 
brittle  and  likely  to  crumble  if  moved  while  drying. 

An  excellent  form  of  plaster  dressing  is  the  Bavarian  splint  for 
the  leg,  so  called  because  used  in  the  Bavarian  army  during  the 
Franco-German  war.  Its  advantages  are  that,  1st.  It  is  easily  and 
quickly  prepared  and  applied.  2d.  It  is  open  in  front  and  has  a 
seam  in  the  back 
which  acts  as  a 
hinge,  so  that  it 
can  be  removed 
at  once  when 
necessary.  To 
make  this  take 
some  soft,  thick, 
elastic  material. 


Figure  295. — The  Bavarian  splint :  the  outside  layer  has  been  ap- 
plied and  trimmed  to  fit  the  roach,  c,  <?,  and  the  whole  has  been  tied 
together  by  means  of  tapes,  notches  having  been  cut  in  the  roach. 


of  which  the  best 
is  coarse  house-flannel,  or  old  army  blanket — cotton  should  not  be 
used  when  avoidable — cut  two  pieces  as  long  as  the  part  of  the 
limbs  you  wish  to  cover,  and  wide  enough  to  fold  entirely  around 
the  limb,  the  outer  or  under  fold  being  at  least  two  inches  the 
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Figure  296. — Appearance  of  the  Bavarian  splint  as  it  is 
removed  from  the  leg  and  opened  out. 


wider.  Lay  one  upon  the  other  and  sew  two  seams  half  an  inch 
apart,  through  both  pieces  in  the  middle  from  top  to  bottom.  Lay 
the  limb  on  these  seams,  bring  the  edges  of  the  inner  piece  together 

over  the  top  of  the  limb 
and  fasten  them  by  a 
few  coarse  stitches,  so 
that  it  will  fit  the  limb 
smoothly  and  closely  as 
a  well-fitting  stocking, 
and  trim  off  the  edges 
outside  of  this  coarse 
seam.  Mix  the  plaster 
with  water  to  the  con- 
sistency of  thick  cream 
or  honey,  and  spread  an 
even  layer,  not  more 
than  half  an  inch  thick, 
over  the  outer  piece  of 
cloth,  and  then  bring 
this  outer  piece  over  upon  the  one  covering  the  limb,  and  while 
the  edges  are  held  firmly  together  by  an  assistant,  smooth  down 
any  inequalities.  You  have  thus  two  layers  of  cloth  with  plaster 
between,  as  shown  in  the  illustration.  When  it  dries,  cut  the 
stitches  in  front  and  the  hinge  at  the  back  will  allow  it  to  be 
opened  widely.  It  can  be  fastened  on  with  a  roller-bandage,  or 
with  strips  of  cloth  or  tape. 

In  applying  the  plastered  rollers  cover  the  foot  well  in,  but 
leave  the  toes  exposed,  and  if  these  retain  a  healthy  and  natural 
appearance,  and  are  not  discolored,  nor  too  hot,  nor  too  cold,  the 
plaster  case  may  be  left  undisturbed  for  several  days  if  there  is  no 
open  wound  which  requires  attention.  In  a  day  or  two  the  patient 
may  even  get  upon  crutches,  being  careful  to  bear  no  weight  upon 
the  injured  limb. 

In  a  week  or  thereabouts,  or  when  the  splint  becomes  loos- 
ened from  the  natural  shrinkage  of  the  leg,  the  plaster  case 
may  be  opened  by  placing  the  patient  upon  his  back,  and,  begin- 
ning at  the  top  of  the  splint  under  the  centre  of  the  knee-cap, 
cut  down  the  middle  of  the  front  of  the  leg  to  the  toes.  The 
cotton  batting  underneath  protects  the  skin  from  injury  during 
this  process.  The  best  tools  with  which  to  open  a  plaster-of-Paris 
splint  are  a  short  saw  with  a  framed  back,  such  as  is  used  by  car- 
penters in  squaring  their  work,  and  an  old  razor.  Either  one  will 
answer  the  pui-pose  admirably,  but  a  common  knife,  if  sharp,  can 
be  used.    The  splint  can  now  be  sprung  off  the  leg,  the  cotton  bat- 
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Figure  297. — Method  of  slmgmg  a  leg  by  the  mar- 
gin of  the  first  layer  of  flannel,  so  as  to  facilitate  the  ap- 
plication of  the  second  layer  covered  with  wet  plaster. 


ting  removed,  and  be  replaced  by  a  smooth  cotton  cloth  lining 
fastened  to  the  inside  of  the  splint  with  starch.  A  short  strip 
should  now  be  cut  from  each  edge  of  the  splint  to  compensate  for 
the  removal  of  the  batting,  and  make  it  fit  more  closely.  It  may 
now  be  sprung  open  again, 
the  limb  replaced,  and  secur- 
ed by  a  roller-bandage,  or 
strips  tied  over  the  shin  and 
foot.  The  leg  can  now  be 
examined  at  any  time  by 
merely  springing  open  the 
splint  without  removing  it. 

If  there  is  an  open  wound 
in  connection  with  the  frac- 
ture, or  a  bruise  upon  the  surface  which  needs  dressing,  the  splint 
may  be  removed  in  the  same  manner,  and  a  window  may  be  cut 
out  of  it  within  two  or  three  hours  after  its  application,  as  shown 
on  page  G92  ;  but  in  this  case  the  cotton  batting  should  not  be 
removed,  excepting  that  which  is  over  the  wound,  until  any  possi- 
ble swelling  has  subsided,  when  it  may  all  be  taken  away,  and 
the  splint  trimmed  and  lined  as  above. 

If  the  wound  is  very  large,  instead  of  applying  the  plaster  in 
this  way,  a  piece  of  blanket  or  old  flannel,  long  enough  to  reach 
from  the  knee  to  the  ankle,  may  be  folded  until  it  is  two  or  three 
inches  wide  and  one-half  an  inch  thick,  which  should  then  be 
dipped  in  plaster  previously  mixed  with  water  to  the  consistence 
of  cream,  and  this  may  be  laid  along  that  part  of  the  leg  opposite 
to  the  wound.  Plaster  bandages  may  then  be  wound  around  the 
limb  and  over  this  strip  of  blanket,  above  and  below  the  wound. 
The  plaster  in  the  old  flannel  will  become  hard,  and  thus  it  will 
serve  as  a  longitudinal  splint,  fitting  the  limb  accurately.  A  simple 
frame,  like  that  devised  by  Hamilton  to  suspend  the  limb  (see 
page  692),  will  give  ease  to  the  patient,  allowing  greater  freedom 
of  movement  and  keeping  the  bed-clothing  from  the  limb.  When 
the  limb  is  not  suspended,  a  rack  of  arched  wires  should  be  used 
to  sustain  the  weight  of  the  bed-clothes.  Or  a  very  simple  rack 
can  be  made  out  of  an  ordinary  woodeia  hoop,  such  as  are  used 
upon  flour-barrels.  Cut  the  hoop  in  halves,  cross  the  middles  of 
the  halves  at  a  little  less  than  a  right  angle,  and  fasten  them  to- 
gether, then  nail  to  the  ends  of  each  half  two  bits  of  board.  One 
of  these  bed-pieces  being  placed  on  each  side  of  the  injured  leg, 
the  crossed  hoop  will  make  a  strong  arch  on  which  the  clothing 
may  rest. 

After  the  plaster  bandages  have  been  applied,  the  surface  may 


698 


ACCIDENTS  AND  EMERGENCIES. 


be  smoothed  by  dipping  the  hand  or  a  brush  in  a  solution  of  plas- 
ter, and  spreading  it  evenly  over  all. 

Another  method  for  making  a  removable  splint  is  described 
by  Dr.  Van  Wackenhagen,  of  Brooklyn  :  Take  a  woollen  or  cotton 
stocking  which  will  fit  the  foot  of  the  patient,  and  long  enough  to 
reach  to  the  knee.  Lay  it  flat  on  a  board,  and  cut  out  from  a  piece 
of  coarse  flannel  six  pieces  of  the  same  shape  as  the  flattened 
stocking,  only  cut  them  one-quarter  of  an  inch  larger  every  way, 
to  allow  for  shrinkage.  Soak  the  layers  of  flannel  in  water  and 
press  them  dry.  Then  take  a  cord  one-fourth  of  an  inch  in  diame- 
ter, and  sew  it  to  the  middle  line  of  the  stocking  behind,  from  the 
top  to  the  toe,  carrying  it  over  the  heel.  Cut  the  stocking  down 
the  middle  line  in  front,  put  it  upon  the  injured  limb  and  stitch  or 
lace  it  from  the  toe  to  the  top.  Then,  having  soaked  the  flan- 
nel pieces  in  plaster  and  water  as  thick  as  cream,  apply  them, 
three  on  each  side,  to  the  stocking,  being  careful  not  to  cover  the 
middle  line  in  front  or  behind.  Spread  a  thin  layer  of  plaster 
smoothly  over  the  surface,  and  allow  the  whole  to  dry  thoroughly. 
A  coating  of  shellac  varnish  over  all  will  add  to  its  elegance  and 
firmness. 

To  take  it  off,  start  at  one  end.  on  the  back,  and  cut  the  stitches 
which  fasten  the  cord  to  the  stocking,  and  remove  it.  Then,  with 
scissors  the  stocking  can  be  easily  cut  open.  The  stitches  in  the 
middle  line  in  front  can  then  be  cut,  and  the  whole  will  come  off 
in  two  pieces.  These  can  then  be  bound  on  again  with  roller- 
bandages,  or  tied  together  with  broad  tapes  over  the  shin,  and 
thus  avoid  the  necessity  of  moving  the  broken  limb.  If  long 
stockings  canno^  be  obtained,  eight  layers  of  flannel  may  be 
shaped  as  accurately  as  possible  to  the  limb,  and  the  first  layer 
may  be  put  on  dry,  and  stitched  or  laced  up  and  down  the  front 
and  back,  and  then,  the  limb  being  held  in  position  with  the  bones 
set,  the  other  layers  can  be  soaked  in  plaster  and  applied.  It  must, 
however,  be  remembered  that  extension  and  counter-extension 
must  be  kept  up  until  the  plaster  is  firm  and  solid,  in  all  cases 
where  there  is  any  displacement. 

Glue  can  be  used  for  a  similar  dressing.  It  has  the  advantage 
over  plaster  of  being  elastic.  A  long  stocking  may  be  split  down 
the  front  and  put  upon  the  leg  and  sewed  up.  Side  pieces,  cut  after 
the  pattern  of  the  stocking,  may  be  soaked  in  melted  glue  and  ap- 
plied, and  when  dry  the  dressing  may  be  removed  by  opening  the 
stocking  down  the  front  and  bending  it  open.  The  back  of  the 
stocking  acts  as  an  elastic  hinge,  and  it  will  spring  back  into  shape 
so  that  it  can  be  replaced  without  cutting  down  the  back.  Starch 
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may  also  be  used  instead  of  plaster  in  several  of  the  dressings  just 
enumerated. 

If  the  fracture  is  a  compound  one — that  is,  if  there  is  an  open 
wound  connecting  with  it,  there  may  be  a  good  deal  of  bleeding. 
This  should  be  checked  by  raising  the  limb,  by  applying  cold  in 
the  form  of  ice  or  water,  or  by  tying  the  divided  arteries,  where 
this  is  necessary  and  possible.  In  the  lower  part  of  the  leg  the  ar- 
teries can  easily  be  found  and  tied.  In  the  upper  part  they  lie 
very  deep,  and  it  may  be  impossible  for  a  non-professional  person 
to  reach  them  in  the  bruised  and  torn  flesh,  and  in  some  cases 
even  a  surgeon  fails  to  tie  the  artery  without  cutting  above  the 
wound.  In  case  the  bleeding  is  not  stopped  by  the  means  above 
referred  to,  and  those  to  be  found  on  page  590 
to  amputate  the  limb  as  soon  as  possible. 


it  may  be  necessary 
After  the  bleeding 


stops,  the  wound 
should  be  thor- 
oughly cleansed 
of  clots  of  blood, 
dirt,  or  whatever 
foreign  matter 
may  be  present. 
Loose  pieces  of 
bone  should  be 
carefully  remov- 
ed, using  pointed 
scissors  to  sever 
any   slight  at- 


FiGUUE  298. — Showing  the  mode  of  adjusting  the  leg  to  a  back-splint 
and  foot-piece,  in  a  case  of  compound  fracture,  previous  to  the  applica- 
tion of  bandages. 


tachments  to  the  main  bones  or  to  the  soft  parts.  If  the  edges 
can  easily  be  brought  together  and  the  parts  are  not  greatly 
bruised,  the  wound  may  be  closed  up  tightly  and  covered  with  ad- 
hesive plaster.  But  where  there  is  much  destruction  of  the  flesh, 
and  if  it  is  difficult  to  close  the  wound,  it  must  be  treated  as  an 
open  wound  with  water  dressings  and  poultices,  and  allowed  to 
heal  from  the  bottom.  The  leg  should  be  put  up  in  a  dressing  which 
leaves  the  wound  uncovered. 

Occasionally  the  bones  will  fail  to  unite,  and  should  be  treated 
by  the  methods  recommended  for  ununited  fractures  of  the  thigh. 
Sometimes  they  unite  at  such  an  angle  that  it  is  desirable  that 
they  should  be  broken  again  (the  patient  being  placed  under  the 
influence  of  ether)  and  the  bone  reset.  But  this,  as  heretofore 
stated,  should  only  be  attempted  by  a  competent  surgeon. 
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Fracture  of  the  Bones  of  the  Foot. 

The  skeleton  of  the  foot  consists  of  several  small  irregular 
bones  forming  the  ankle  and  instep,  a  larger  bone  forming  the 
heel,  and  the  long  bones  forming  the  fiat  of  the  foot  and  the  toes. 
(See  page  26.)  The  bones  of  the  heel  and  the  ankle  are  sometimes 
broken  by  a  fall  in  which  the  weight  of  the  body  comes  upon  the 
bottom  of  the  foot.  The  other  bones  are  seldom  broken  except  by 
severe  and  unusual  crushing  force,  as  a  blow  from  a  heavy  body 
or  the  passage  of  a  wheel  over  them. 

Symptoms. — A  fracture  of  the  bones  of  the  ankle  or  instep  is 
not  easy  to  make  out.  There  is  usually  much  swelling,  and  very 
little,  if  any,  displacement  of  the  fragments.  But  it  is  not  a  matter 
of  practical  importance  to  make  an  accurate  diagnosis  here.  If 
the  large  bone  of  the  heel,  or  either  of  the  bones  of  the  flat  of  the 
foot  or  the  toes,  is  broken,  we  shall  probably  be  able  to  perceive 
the  grating  between  the  fragments,  and  may  feel  an  irregularity 
of  outline. 

Probabilities. — It  will  usually  be  some  months  before  a  broken 
foot  will  be  sufficiently  restored  to  enable  the  patient  to  walk  with- 
out limping.  Permanently  stiff  joints  may  be  the  result.  Of 
course  the  prospects  of  recovery  will  depend  largely  upon  the 
amount  of  injury  done  to  the  flesh  and  the  ligaments.  If  this  be 
slight,  the  bones  will  unite  rapidly,  and  very  probably  without 
deformity. 

Treatment. — In  simple  fracture  of  the  ankle  or  instep-bone,  all 
that  is  necessary  is  to  put  the  foot  in  an  easy  position  upon  a  pil- 
low and  reduce  the  inflammation  by  cold  or  hot  water.  If  the 
heel-bone  is  broken,  the  powerful  muscle  of  the  calf,  which  is  in- 
serted into  it,  will  draw  up  its  fragment  and  keep  it  separated 
from  the  other.  It  is  important,  therefore,  to  relax  this  muscle. 
For  this  purpose  the  knee  should  be  bent  and  the  foot  straightened 
to  bring  the  heel  as  high  up  as  possible.  A  wooden  splint  should 
be  laid  along  the  front  of  the  leg  and  ankle,  and  a  roller  bandage 
should  be  wound  over  it,  with  pads  to  keep  the  bones  in  place.  A 
splint  of  leather  or  tin  will  answer  the  purpose.  Bear  in  mind 
that  it  is  only  necessary  to  apply  some  splint  to  the  front  of  the 
leg  and  top  of  the  foot  which  will  bind  the  foot  as  far  down  as 
possible  and  keep  it  fixed  in  that  position.  Plaster-of-Paris  may 
be  made  very  useful  here.  After  putting  the  leg  in  position  it  may 
be  fixed  and  held  firmly  in  a  solid  plaster  casing.  The  ankle  and 
leg  should  be  first  padded  and  then  covered  with  a  roller-bandage^, 
and  the  plaster  bandages  applied  over  this.  •  Another  method  is  to 
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put  a  firmly  stuffed  collar  around  the  leg,  just  above  the  knee,  and 
fasten  it  to  the  heel  of  a  slipper  by  a  tape. 

In  simple  fracture  of  the  bones  of  the  flat  of  the  foot  or  of  the 
toes,  if  the  fragments  are  not  displaced,  it  will  only  be  necessary 
to  keep  them  quiet  without  any  dressing.  If  the  fragments  are 
displaced,  they  must  be  set,  because  a  prominence  of  bone  in  any 
part  of  the  foot  will  cause  pain  and  lameness.  Sometimes  it  may 
be  necessary  to  cut  out  a  projecting  point  which  cannot  be  forced 
into  proper  position,  but  this,  too,  can  be  done  only  by  a  surgeon. 
Splints  of  light  wood  or  pasteboard  (if  any  are  necessary)  should 
be  applied.  These  should  generally  be  broad  enough  to  cover  the 
whole  sole  of  the  foot.  When  a  toe  only  is  broken,  a  small  splint 
of  tin,  wood,  gutta-percha,  leather,  or  pasteboard  may  be  put  on  if 
preferred  to  a  broad  one.  If  there  is  an  open  wound  communicat- 
ing with  the  fracture,  the  loose  fragments  of  bone  should  be  re- 
moved, the  wound  cleaned,  and  the  foot  be  saved  if  possible.  In  case 
the  wound  is  extensive,  the  main  point  is  to  treat  it  promptly,  and 
if  possible,  allay  the  inflammation  and  encourage  the  healing  pro- 
cess. (See  section  on  "Wounds,"  page  597.)  The  fracture  is  of 
secondary  importance  compared  with  the  other  injuries.  Inflam- 
mation and  death  of  the  bones  may  make  it  necessary  that  a  sur- 
geon should  remove  some  of  them  before  the  wound  will  heal. 

[Injuries  of  the  Head, 

This  class  of  injuries  embraces  concussion  of  the  brain  and 
fracture  of  the  skull ;  either  of  which  may  result  in  compression 
of  the  brain,  or,  as  a  result  of  concussion,  the  brain-substance  may 
be  bruised.  These  accidents  may  result  from  blows  or  falls  upon 
the  skull,  or  falls  from  a  considerable  height  upon  the  end  of  the 
spine  or  the  feet. 

Concussion  of  the  brain  may  be  so  slight  in  degree  as  to  cause 
only  momentary  confusion  of  ideas,  as  when  a  blow  or  fall  on  the 
head  causes  the  person  to  "  see  stars,"  as  it  is  said,  and  be  giddy 
for  a  few  moments.  In  more  severe  cases,  unconsciousness  may 
remain  for  several  minutes  and  be  accompanied  with  pinched  and 
cold  features  ;  feeble  and  irregular  pulse  ;  slow  and  difficult  breath- 
ing ;  involuntary  escape  of  faeces  ;  fixed  pupils  ;  and,  following 
the  recovery  of  consciousness,  there  may  be  for  several  hours 
some  confusion  of  ideas,  and  a  feeling  of  discomfort  about  the 
head.  As  consciousness  returns,  the  slow  and  difficult  respirations 
become  irregular  and  sighing,  and  the  patient  is  apt  to  become,  for 
a  time,  delirious  or  to  talk  without  sense.  Children,  while  recov- 
ering from  concussion  of  the  brain,  sometimes  have  a  convulsion. 
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If  the  force  lias  been  sufficiently  great  to  cause  a  bruise  of  the 
brain-substance,  consciousness  may  be  longer  in  returning,  if  it 
does  so  at  all,  and  accidents  of  this  sort  are  very  likely  to  be  fatal. 
Occasionally  a  blood-vessel  is  torn,  and  the  escape  of  blood  either 
into  the  space  between  the  brain  and  the  skull,  or  into  the  cavi- 
ties of  the  brain  itself,  causes  symptoms  of  compression  of  the 
brain  closely  resembling  those  due  to  concussion,  and  is  pretty 
sure  to  cause  death. 

Persons  having  diseased  kidneys,  and  those  whose  blood-ves- 
sels are  in  a  condition  predisposing  them  to  apoplexy,  are  most 
likely  to  suffer  fatal  injury  from  comparatively  slight  blows  upon 
the  head,  while  others  who  have  a  strong  predisposition  to  insan- 
ity or  other  nervous  diseases,  or  who  are  accustomed  to  use  liquor 
in  excess,  are  liable  to  become  insane  shortly  after  suffering  from 
a  concussion  of  the  brain. 

Blows  and  falls  upon  the  head  may  also  cause  fracture  of  the 
skull.  This  may  take  place  either  at  the  point  where  the  blow  is 
received,  or  at  the  base  of  the  skull,  or  both.  Children,  in  whom 
the  bones  of  the  skull  are  tough  and  elastic,  are  somewhat  more 
liable  than  adults  to  fractures  of  the  floor  of  the  skull  by  blows 
received  upon  the  crown  of  the  head. 

A  simple  fracture  of  the  bones,  unaccompanied  with  injury  to 
the  brain  or  the  membranes  covering  it,  and  in  which  the  frag- 
ments are  not  pressed  inward,  is,  ordinarily,  of  no  greater  impor- 
tance than  a  simple  fracture  of  any  other  bone,  but  in  reality  such 
simple  fractures  seldom  occur,  and  when  a  skull  is  broken,  we  find 
either  that  blood-vessels  have  been  torn  and  blood  has  accumu- 
lated so  as  to  cause  compression  of  the  brain,  or  the  fragments 
of  skull  themselves  remain  depressed  below  their  natural  surface 
and  cause  such  compression. 

There  are  few  surgical  emergencies  which  demand  such  skil- 
ful judgment  in  their  management  as  injuries  of  this  kind,  and 
no  delay  should  be  allowed  in  sending  for  a  surgeon.  To  illustrate 
the  difficulties  which  such  cases  may  present,  let  us  suppose  that 
an  unknown  person  is  found  by  the  road-side  in  a  state  of  uncon- 
sciousness, with  a  wound  of  the  scalp  and  with  an  odor  of  liquor 
about  the  breath.  He  may  have  been  overcome  with  liquor  and 
fallen  and  cut  his  scalp,  and  his  stupor  may  be  from  intoxication  : 
or  he  may  have  been  struck  on  the  head  by  another  person,  or 
fallen  accidentally  and  be  suffering  from  concussion,  and  the  liquor 
he  had  been  drinking  may  have  no  direct  connection  with  his  pres- 
ent condition.  Again,  he  may  have  a  fracture  of  the  skull  beneath 
the  wound  or  in  the  floor  of  the  skull  and  be  suffering  from  com- 
pression of  the  brain,  or  he  may  have  had  an  attack  of  apoplexy, 
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and  in  falling,  cut  his  scalp ;  or  he  may  have  had  an  epileptic  con- 
vulsion and  received  his  scalp  injury,  and,  perhaps,  a  fracture  as 
he  fell.  A  running  horse  may  have  thrown  him  from  a  wagon, 
and,  without  his  having  any  scalp  wound  whatever,  he  may  have 
suffered  a  fracture  at  the  base  of  his  skull  from  having  struck  on  his 
head  as  he  fell.  There  are  yet  other  contingencies,  but  the  above 
will  show  the  need  for  caution  and  the  difficulty  which  may  at- 
tend the  recognition  of  the  true  condition  of  affairs.  It  may  be 
mentioned,  however,  that  when  the  face  of  the  person  is  dusky 
and  his  lips  livid,  when  the  breathing  is  deep  and  snoring,  and  if 
frothy  saliva  tinged  with  blood  comes  from  the  mouth,  and  if  an 
examination  of  the  cut  on  his  scalp  shows  no  fracture  of  the  bone, 
it  is  probable  that  the  case  is  one  of  epilepsy.  When  there  is  an 
escape  of  blood  from  the  ears,  or  to  any  considerable  extent  from 
the  mouth,  or  when  blood  can  be  seen  under  the  conjunctiva  or 
mucous  membrane  covering  the  white  of  the  eye,  it  is  probable 
that  the  floor  of  the  skull  has  been  fractured. 

Treatment. — When  a  fall  or  blow  has  resulted  in  only  tempor- 
ary loss  of  consciousness,  the  person  should  nevertheless  go  to  a 
quiet  place,  and  be  kept  at  rest  for  some  hours.  At  the  same  time 
he  may  take  a  dose  of  bromide  of  potassium,  sodium,  or  ammo- 
nium, and  repeat  it  in  two  hours — say  thirty  to  forty  grains  for  an 
adult,  or  ten  grains  for  a  child  of  six  to  eight  years.  It  may  be 
well  to  give,  also,  a  Seidlitz  powder,  solution  of  citrate  of  mag- 
nesia, or  Rochelle  salt,  and  await  the  arrival  of  a  phj^sician. 

If  the  duration  of  unconsciousness  is  greater,  the  person  should 
be  carried  to  the  nearest  place,  where  he  can  be  made  quiet. 
Without  unnecessary  trouble  in  removing  clothing,  he  should  be 
laid  on  a  bed  or  lounge  in  a  darkened  room,  with  the  head  raised 
on  pillows.  Bottles  of  hot  water,  or  hot  bricks  or  blankets  should 
be  placed  around  him  to  restore  heat  to  the  surface.  If  by  a  loud 
voice  he  can  be  aroused  to  consciousness,  so  as  to  swallow,  a  dose 
of  forty  grains  of  bromide  of  potassium  (for  an  adult)  dissolved  in 
cold  water  may  be  given,  and  cloths  frequently  wet  with  iced 
water  may  be  put  on  the  head.  The  fumes  of  ammonia  or  harts- 
horn, or  of  camphor  may  be  inhaled  sparingly  ;  but  on  no  account, 
without  the  advice  of  a  physician,  should  alcoholic  stimulants  be 
given,  as  they  are  liable  to  cause  too  great  a  reaction,  and  set  up 
inflammation  of  the  brain  or  its  membranes. 

When  there  is  a  wound  of  the  scalp,  it  may  be  easy  to  detect 
by  feeling  with  the  end  of  a  finger,  whether  the  bone  beneath  is 
fractured  ;  or,  if  a  fracture  with  depressed  bones  exists,  it  may  be 
apparent  to  the  eye.  If  no  physician  is  at  hand,  and  there  is 
likely  to  be  a  considerable  delay  in  securing  one,  an  intelligent 
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by-stander  may  undertake  to  raise  the  depressed  bones  into  place 
with  a  pair  of  forceps  or  pincers,  or  even  by  means  of  a  hook 
made  of  a  piece  of  bent  wire  or  a  hair-pin.  Unless,  however,  the 
bone  is  crushed  into  fragments,  such  an  attempt  is  not  likely  to 
be  very  successful  without  the  aid  of  instruments,  which  are  not 
likely  to  be  at  hand  in  domestic  practice. 

To  accomplish  replacement  of  the  bones  surgeons  resort  to  the 
use  of  a  lever,  and  occasionally,  in  order  to  have  a  space  in  which 
to  operate,  it  becomes  necessary  to  use  an  instrument  called  a 
trephine,  having  saw-teeth  on  its  edge,  and  working  like  a  tool 
used  in  cutting  axle-washers,  or  like  a  centre-bit. 

The  point  in  the  centre  of  the  instrument  is  first  made  to  pro- 
ject, and  is  placed  on  the  firm  edge  of  the  skull.    After  the  teeth 


Figure  299.— A  trephine. 

Figure  iiOO. — A  lever  for  raising  depressed  fragments  of  skull. 

of  the  instrument  have  cut  a  groove  sufficiently  deep  to  hold  it  in 
place,  the  point  is  then  withdrawn  into  the  handle,  and  the  cut- 
ting is  then  carefully  continued  until  the  bone  is  perforated.  The 
lever  is  then  used  to  remove  the  button  of  bone,  and  then  being 
inserted  into  the  opening  the  fragments  can  be  raised  into  place. 
—Ed.] 


Fig.  299. 


Fig.  300. 
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INJURIES  OF  THE  JOINTS. 
Dislocations — General  Considerations. 

In  order  to  give  the  reader  a  clear  idea  of  the  injuries  that  may 
affect  the  joints  from  violence  of  any  kind,  it  is  necessary,  first,  to 
consider  the  structure  of  the  difEerent  joints  of  the  body,  in  order 
that  we  may  treat  the  injury  properly,  and  not  increase  the  diffi- 
culty by  unskilful  manipulation. 

All  the  bones  of  the  body  are  connected,  and  these  connections 
are  joints.  These  are  of  two  kinds — the  movable  and  immovable 
joints.  The  movable  joints  are  those  most  commonly  dislocated, 
while  the  immovable  articulations,  which  are  chiefly  between  the 
bones  forming  the  face  and  skull,  are  very  rarely  forced  from  their 
natural  position  unless  fractured. 

The  movable  joints  are  those  which  connect  the  skull  and  the 
spinal  column  ;  the  lower  jaw  with  the  skull ;  the  shoulder  or  up- 
per arm  with  the  shoulder-blade  ;  the  shoulder-bone  with  the  lower 
arm,  constituting  the  elbow ;  the  lower  arm  with  the  hand,  form- 
ing the  wrist ;  the  hand  with  the  fingers  and  thumb,  and  the  bones 
of  these  with  each  other.  These  joints  all  belong  to  what  are  called 
the  upper  extremities  of  the  body,  and  are  frequently  dislocated. 
There  are  a  few  other  dislocations  that  take  place  in  this  region, 
but  so  rarely  do  they  occur  that  they  need  merely  to  be  mentioned 
here.  These  are  dislocations  of  the  different  bones  of  the  spinal 
column ;  of  the  inner  end  of  the  collar-bone  from  the  breast-bone ; 
of  the  outer  end  from  the  projecting  point  of  the  shoulder-blade, 
and  of  the  eight  bones  forming  the  wrist  from  each  other.  In  the 
lower  extremity  we  have  dislocation  of  the  head  of  the  thigh-bone 
from  the  hip  or  haunch  ;  of  the  lower  leg  from  the  thigh  at  the 
knee  ;  the  knee-pan  from  its  position  over  the  joint ;  the  leg  from 
the  foot  at  the  ankle  ;  the  bones  forming  the  hinder  part  of  the 
foot  from  each  other,  and  the  toes  from  the  foot. 

In  order  to  understand  how  these  dislocations  occur,  we  must 
examine  a  little  further  into  the  structure  of  these  various  joints. 
The  bones  which  unite  to  form  the  movable  joints  are  generally 
larger  at  the  ends  than  in  the  middle.  This  is  for  the  better  con- 
venience of  mutual  connection,  thus  giving  greater  strength  and 
freedom  of  motion  to  the  joints.  The  ends  of  the  bones  are  closely 
covered  by  a  dense  membrane,  called  cartilage  or  "gristle,"  which 
furnishes  smooth  bearings  for  the  connecting  bones  ;  while  they 
are  held  together  by  a  tough  tissue,  called  ligament,  which  en- 
velops them  completely  like  a  tight  bag.  This  bag  is  called  a 
Vol.  1—45 
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capsule,  and  is  lined  by  a  membrane  which  furnishes  a  fluid  that 
lubricates  the  joint,  and  hence  is  called  joint-ioater  or  synovial 
fluid.  This  capsule  or  bag  is  not  sufficient  in  itself  to  hold  the 
bones  together,  and  hence  the  joint  is  strengthened  by  short  bands 
of  this  same  ligamentous  substance,  which  pass  from  one  bone  to 
its  fellows,  covering  the  capsule.  There  are  also  ligaments  within 
the  capsules  of  the  hip  and  knee-joints,  which  connect  the  ends  of 
the  bones  directly  with  each  other. 

The  "ball-and-socket"  joints,  such  as  the  thigh  or  hip  and 
shoulder,  are  also  protected  from  dislocation  by  a  rim  of  cartilage 
attached  to  and  projecting  beyond  the  edge  of  the  cup-shaped 
cavity  or  socket,  thus  deepening  the  socket,  and  hugging  the  en- 
closed ball,  viz.,  the  head  of  the  opposing  bone.  The  joints  are 
still  further  strengthened  by  the  tendons  of  the  muscles  above 
and  below  the  joints,  a  full  description  of  which  will  be  found  in 
the  chapter  on  Muscles.  [See  page  30.]  Some  of  these  tendons 
are  united  with  the  ligaments  of  the  joints,  while  others,  which 
are  long  and  flattened,  pass  by  and  cover  in  the  joints  outside  the 
short  ligaments.  This  being  the  construction  of  the  joints,  a  dis- 
location is  the  displacement  of  one  hone  from  another  at  its  place 
of  natural  connection.  When  entirely  displaced,  it  is  called  com- 
plete ;  when  not  so,  partial  or  incomplete.  It  is  called  compound 
when  the  dislocation  is  associated  with  an  open  wound  communi- 
cating with  the  joint,  and  complicated  when  there  is  a  fracture  of 
bone  or  laceration  of  a  blood-vessel  in  addition  to  the  dislocation. 

Dislocations  are  usually  caused  by  violence,  either  direct  or  in- 
direct, but  they  sometimes  occur  from  spasm  or  muscular  contrac- 
tion. Of  course  dislocation  by  violence  cannot  take  place  without 
injury  to  the  capsule,  the  short  ligaments,  tendons,  and  muscles 
which  cover  the  joint,  and  these  are  sometimes  torn  to  such 
an  extent  as  to  destroy  the  mobility  of  the  joint,  i.  e.,  make  it 
stiff.  The  capsule  splits  to  allow  the  dislocated  end  of  the  bone 
to  escape,  while  the  short  ligaments  are  necessarily  torn  more  or 
less.  These  structures,  however,  readily  unite  and  heal  when  the 
dislocation  is  reduced.  If  a  dislocated  bone  is  never  reduced  or 
set,  as  it  is  called.  Nature  furnishes,  in  time,  ligaments  and  a 
new  socket  for  the  displaced  head  of  the  bone  in  its  new  situation, 
and  a  very  useful  joint  is  often  the  result.  Meanwhile  the  old 
socket  is  gradually  filled  up. 

The  ball-and-socket  joints  are  especially  liable  to  dislocation — 
the  shoulder  in  particular— while  the  elbow,  from  its  exposed  sit- 
uation, is  oftener  displaced  than  the  hip. 
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Diagnosis,  or  how  to  Detect  a  Dislocation. 

Dislocations  are  characterized  by  immovabilitij  of  the  limb, 
while  fractures  are  directly  the  opposite,  as  the  broken  limb  is  very 
movable.  A  dislocated  arm  or  leg  is  usually  stiffly  fixed  in  its 
unnatural  position,  and  movement  is  difficult  or  impossible,  while 
any  attempt  to  move  the  limb  by  another  person  gives  great  pain, 
and  is  not  accornpanied  by  the  grating  sound  {crepitus)  which  is 
heard  when  the  ends  of  a  broken  bone  are  moved. 

A  dislocation  is  also  indicated  by  more  or  less  deformity  of  the 
parts,  which  can  be  detected  by  a  comparison  of  the  two  sides  of 
the  body,  viz. :  the  sound  with  the  injured  member.  To  accom- 
plish this  the  patient  should  be  stripped  of  all  the  clothing  which 
covers  the  entire  upper  or  lower  extremities,  as  the  case  may  be. 
Both  limbs  should  be  uncovered.  The  observer  can  then  make  out 
the  direction  the  displaced  bone  has  taken,  whether  ajjparently 
longer  or  shorter  than  its  fellow,  and  drawn  toward  or  from  it.  If 
the  dislocated  bone  be  drawn  into  its  proper  place  it  will  remain, 
and  any  bunch  or  deformity  will  disappear,  while  if  a  fractured 
bone  be  treated  in  the  same  way,  the  distortion  will  usually  return 
as  soon  as  the  limb  is  left  alone. 

The  other  signs  of  a  dislocation  are  pain,  swelling,  and  discol- 
oration, and  these  also  accompany  a  fracture,  but  are  generally 
more  severe  in  dislocations  than  in  fractures,  especially  the  pain 
when  any  attempt  at  motion  is  made. 

To  sum  up,  the  important  signs  of  dislocation  are  deformity, 
loss  of  voluntary  motion  to  a  greater  or  less  extent,  and  impaired 
motion  when  made  by  another — the  motion  accompanied  by  great 
pain  and  tenderness.  These  signs  apply  to  adults  chiefly,  as  in 
children  the  heads  of  the  long  bones  may  be  separated  from  the 
shafts  of  the  same  at  the  points  of  natural  junction.  These  points 
are  called  epiphyses,  and  indicate  the  place  of  union  of  the  heads 
of  the  long  bones  to  their  shafts  when  in  process  of  formatioji. 
Separation  of  the  head  of  a  bone  at  this  point  is  distinguished  from 
dislocation  by  the  fact  that  the  separation  is  a  form  of  fracture, 
and  the  grating  sound  is  therefore  present.  Bruises  and  sprains 
may  be  mistaken  for  dislocations,  and  the  loose  joints  of  a  para- 
lyzed limb  may  give  rise  to  the  same  error  ;  but  the  history  of  the 
case,  and  careful  local  examination,  will  lead  us  to  a  correct  con- 
clusion. 

It  should  be  noted  here  that  the  opening  in  the  capsule  made 
by  the  head  of  the  dislocated  bone  is  of  variable  size  and  shape. 
Sometimes  it  is  a  mere  slit  or  tear,  and  sometimes  it  is  an  irregu- 
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lar  triangle  with  ragged  edges.  The  head  of  the  bone,  too,  does 
not  always  remain  at  the  point  where  it  escapes  from  the  ruptured 
capsule,  but  it  may  be  higher,  lower,  or  to  one  side,  as  the  mus- 
cles attached  to  it  draw  and  displace  it.  This  renders  it  important 
to  remember  that  we  must  often  bring  the  head  of  the  bone  into  a 
different  position  before  we  can  carry  it  back  through  the  opening 
in  the  capsule  into  its  natural  socket.  This  is  accomplished  by 
manipulation,  as  will  be  described  hereafter. 

General  Treatment  of  Disloeations. 

Before  proceeding  to  consider  special  dislocations  and  their 
management,  some  general  directions  may  be  given  which  apply 
to  all  dislocations.  The  first  thing  to  be  done  is  to  reduce  the  dis- 
location, or,  in  other  words,  to  set  the  bone.  The  setting  of  a 
broken  bone  may  be  delayed,  for  various  reasons,  with  propriety 
and  safety  ;  but  there  should  be  no  delay  in  reducing  a  dislocation. 
This  may  be  done  in  most  cases,  even  without  the  use  of  ether,  by 
extension  or  pulling  with  proper  manipulation,  if  the  attempt  is 
made  immediately  after  the  accident;  and  in  a  large  majority  of 
cases  the  reduction  may  be  accomplished  by  any  intelligent  person 
who  will  study  the  structure  of  the  joints  in  the  section  in  this  work 
upon  Anatomy  [see  page  28] ,  and  who  will  follow  the  directions  to 
be  given  farther  on.  If  the  attention  of  the  patient  who  suffers 
from  a  dislocation  is  fixed  upon  the  person  who  is  attempting  his 
relief,  and  especially,  as  is  most  natural,  if  he  is  closely  watching 
his  proceedings,  the  muscles  of  the  affected  limb  are  in  a  state  of 
contraction,  and  are  therefore  rigid,  thus  furnishing  an  additional 
obstacle  to  reduction.  Now  the  muscles  must  be  placed  off  their 
guard  "  by  diverting  the  attention  of  the  patient.  If,  at  that  in- 
stant, when  we  move  or  pull  the  limb,  a  question  be  addressed  to 
him,  or  a  loud  or  sudden  exclamation  made,  the  muscles  will  relax 
for  the  time,  and  we  may  at  once  succeed  in  restoring  the  joint. 
The  fact  that  strong  contractions  of  the  muscles  occur  in  a  dislo- 
cated limb,  constitutes  the  main  difficulty  in  setting  the  same,  and 
gives  to  ether  and  chloroform  their  great  value  in  cases  of  this 
kind,  as  complete  relaxation  of  all  the  muscles  follows  the  proper 
administration  of  either  of  these  agents.  No  surgeon  at  this  day 
would  attempt  to  reduce  a  difficult  or  '"ancient"  dislocation  with- 
out the  use  of  an  anaesthetic,  and  both  ether  and  chloroform  are 
used  with  safety  in  most  cases.  When,  however,  it  becomes  ne- 
cessary for  a  non-professional  person  to  resort  to  an  anaesthetic. 
ether  should  alicays  he  used,  if  procurable,  for  if  administered  upon 
a  sponge  or  a  napkin,  and  not  pushed  too  rapidly,  it  is  perfectly 
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safe,  and  the  unpleasant  nausea  which  often  follows  is  merely 
temporary.  It  should  be  inhaled  until  unconsciousness  is  com- 
plete, which  may  be  tested  by  lifting  an  arm  from  the  side  and 
letting  it  fall.  If  it  drops  like  a  dead  weight,  the  patient  is  ready 
for  the  operation  ;  but  if  there  is  will-power  enough  left  to  arrest 
the  arm  after  it  leaves  your  hand,  so  that  the  patient  holds  it  sus- 
pended in  the  air,  then  continue  your  administration  till  he  re- 
sponds to  the  test.  Do  not  be  afraid  to  push  the  ether  as  long  as 
the  breathing  is  regular  and  deep.  When  it  becomes  noisy  and 
irregular  your  patient  is  ready  for  the  operation.  If  the  breathing 
should  become  feeble,  or  cease,  suspend  the  ether,  open  the  mouth 
of  the  patient,  and,  seizing  the  tongue  with  a  napkin  or  handker- 
chief, draw  it  well  forward,  and  at  the  same  time  press  the  chest 
forcibly  and  suddenly  backward,  while  you  direct  some  bystander 
to  sprinkle  the  face  or  chest  with  cold  water,  throwing  it  on  quite 
sharply.  Another  excellent  method  of  restoring  animation  tem- 
porarily suspended  by  the  action  of  ether  (or  especially  chloro- 
form) is  to  invert  the  natural  position  of  the  patient  so  that  the 
head  will  be  considerably  lower  than  the  body.  This  may  be 
effected  by  suddenly  pulling  the  head  and  shoulders  off  the  bed  so 
that  the  head  will  rest  on  the  floor,  or,  if  he  be  sitting,  by  tipping 
the  chair  backward  upon  the  floor,  raising  the  feet  until  he  liter- 
ally "  stands  upon  his  head,"  thus  causing  the  blood  to  flow  readily 
and  rapidly  to  the  brain.  (This  method  is  also  valuable  in  cases 
of  prolonged  *'  fainting  fits,"'  or  "  syncope,"  as  it  is  called).  Should 
these  means  fail,  as  they  probably  will  not,  you  can  use  the  method 
described  for  the  recovery  of  the  drowned  [see  page  758.].  Where 
good  ether  is  used,  such  accidents  can  never  happen  if  the  patient 
is  in  good  health  and  the  anaesthetic  is  properly  administered. 

"In  no  department  of  surgery  is  ether  so  valuable  as  in  dislo- 
cations," says  Dr.  Bryant,  "for  where  force  once  reigned,  gentle- 
ness is  now  the  rule  ;  where  difficulty  and  pain  were  common 
accompaniments,  ease  of  reduction  and  painlessness  now  prevail." 
Wliether  ether  is  used  or  not,  the  limb  should  be  handled  gently 
and  force  applied  judiciously.  Under  the  old  system  of  reduction 
by  direct  pulling  or  extension,  aided  by  compound  pulleys  and 
other  machinery,  much  mischief  was  done  to  the  joints,  and  in  one 
notable  case  in  Paris  a  leg  was  actually  torn  from  the  body  in  this 
way. 

Remember,  first,  to  manoeuvre  in  such  a  manner  as  to  bring  the 
displaced  bone  in  such  a  position  that  the  muscles  may  draw  it 
into  the  socket.  An  assistant  is  always  useful,  and  can  aid  the  op- 
erator by  holding  the  socket  firmly  fixed  while  you  pull  steadily 
until  the  resistance  of  the  muscles  is  overcome.   He  can  also,  while 
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holding  the  socket  with  one  hand,  use  the  other  to  push  or  lift  the 
head  of  the  bone  into  its  place  at  the  instant  when  the  tension  of 
the  muscles  yields  to  your  steady  pull  upon  the  limb. 

After  the  dislocation  is  reduced  the  limb  must  be  kept  at  rest 
until  any  tear  in  the  ligaments,  etc. ,  may  have  healed.  In  some 
cases,  as  the  knee,  wrist,  ankle,  and  elbow,  the  limb  should  be 
fixed  in  position  by  bandages,  or  even  by  a  splint  of  pasteboard  or 
leather. 

If  there  is  any  swelling  and  pain  following  the  reduction  of  a 
dislocation,  the  writer  is  in  the  habit  of  applying  hot  water  by 
showering,  or  pouring  in  a  continuous  stream  from  any  convenient 
vessel.  This  should  be  continued  at  least  half  an  hour,  and  then 
the  joint  should  be  enveloped  in  bandages  soaked  in  hot  water. 
This  showering  may  be  repeated  two  or  three  times  daily  until  the 
swelling  and  pain  have  subsided.  If  the  hot  water  causes  an  increase 
of  pain,  it  should  be  suspended  and  cool  water  used  ;  but  this  is  the 
only  exception  to  the  use  of  the  hot  water,  either  in  dislocations 
or  sprains.  The  application  of  ice  or  cold  water  to  a  dislocated  or 
sprained  joint  is  almost  universally  practised,  but  any  one  who 
has  seen  the  benefit  of  the  hot  douche  in  these  cases  will  never  resort 
to  cold  water  unless  forced  to  do  so  by  the  increasing  pain.  The 
main  thing  is  to  continue  the  showering  or  bathing  long  enough 
to  attain  the  object  desired.  The  shrunken  and  ridgy  condition  of 
a  washerwoman's  hand  shows  the  effect  of  prolonged  immersion 
in  hot  water,  and  this  very  constriction  of  the  blood-vessels  is  what 
is  required  to  keep  blood  from  the  part  and  thus  prevent  or  relieve 
inflammation.  In  very  severe  cases  where  there  is  extensive 
laceration  of  the  parts  about  a  joint,  and  the  swelling,  heat,  red- 
ness and  pain  are  excessive,  cloths  wrung  out  in  hot  water  alone, 
or  in  hot  and  cold  water  alternately,  may  be  applied  persistently 
for  several  hours.  If  the  cold  water  gives  more  comfort  than  the 
hot,  discard  the  latter  and  use  pounded  ice  ;  but  be  careful  not  to 
continue  the  application  too  long,  as  mortification  of  the  limb 
might  ensue.  The  effects  of  very  cold  water  or  pounded  ice  en- 
closed in  a  bladder  or  rubber  bag  should  be  carefully  watched,  and 
when  the  pain  is  relieved  or  when  the  patient  complains  of  a  be- 
numbing sensation  in  the  part,  and  the  limb  itself  has  become  white 
and  bloodless,  the  use  of  ice  should  be  suspended  at  once.  If  ice  is 
used  the  limb  should  be  enveloped  in  flannel  before  the  cold  is  ap- 
plied. The  best  rule,  however,  for  the  application  of  cold  is  to  use 
it  at  a  temperature  which  will  give  to  the  patient  the  greatest 
degree  of  comfort.    In  most  instances  this  will  be  about  60°  Fahr. 

Continuous  irrigation,  as  it  is  called,  by  means  of  cold  water 
dripped  slowly  but  for  a  long  time  upon  an  inflamed  joint,  by  means 
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of  braided  cotton-waste  or  lamp-wick  hung  from  a  vessel  over  the 
limb,  is  also  of  great  benefit  when  it  is  desirable  to  reduce  the 
heat  of  inflammation. 

Three  or  four  weeks  must  elapse  before  any  free  movement  of 
the  joint  can  be  allowed  ;  but  if  there  is  little  or  no  inflammation, 
the  joint  may  be  gently  moved  by  another  person,  handling  it  care- 
fully, at  the  end  of  two  weeks.  In  dislocations  of  the  hip,  the  pa- 
tient should  not  be  permitted  to  stand  or  walk  for  at  least  a  month. 
If  bandages  or  splints  are  applied,  they  should  merely  support  the 
limb  and  keep  it  in  one  position,  but  little  or  no  pressure  should  be 
made  over  the  affected  joint.  Great  care  should  be  exercised  for 
a  long  time  after  the  limb  is  apparently  well ;  for  a  bone  once 
"  out  of  joint "  is  apt  to  fly  out  again  upon  very  slight  provocation. 


Particular  Dislocations. 
Dislocation  of  the  Lower  Jaw. 

The  lower  jaw  may  be  thrown  out  of  joint  upon  one  side  only, 
or  both  sides  may  be  out  at  the  same  time.  The  latter  is  the  more 
common,  occurring  in  two  out  of  three  cases.  In  this  dislocation 
the  rounded  heads  of  the  jaw  are  forced  from  their  sockets  in  the 
skull.  The  nature  of  this  accident  cannot  be  mistaken,  for  when 
one  side  only  is  dislocated,  the  chin  is  turned  obliquely,  usually 
toward  the  sound  side,  whereas  in  fracture  of  the  neck  of  the 
lower  jaw  the  chin  is  turned  toward  the  injured  side.  A  depres- 
sion will  always  be  observed  in  front  of  the  ear 
upon  the  injured  side.  Where  both  heads  of  the 
jaw  are  thrown  out  of  joint,  the  mouth  is  open  to 
its  extreme  width,  the  chin  projecting  and  fixed, 
and  the  lips  are  widely  parted,  while  speech  is 
difficult  or  impossible.  Saliva  fiows  from  the 
mouth  freely,  while  there  is  a  hollow  in  front  of 
each  ear,  and  above  and  in  front  of  them  a  hard 
prominence  or  bunch.  Fig.  301  shows  the  appear- 
ance of  the  face  in  dislocation  of  one  side  of  the  —uwioca.- 
lower  jaw.  Fig.  302  shows  the  position  of  the  tjo".  of  t^e  left  side  of 
jaw  in  a  double  dislocation.  Fig.  303  gives  the 
appearance  of  the  bones  themselves  in  a  double  dislocation,  and 
is  intended  to  show  the  bony  prominence  over  which  the  heads  of 
the  bone  must  be  forced  backward  into  the  socket. 

Cause. — Dislocation  of  the  jaw  is  caused  by  violence  applied 
in  various  ways,  or  it  may  be  produced  by  muscular  action  alone. 
The  attempt  to  force  an  apple  into  the  mouth  has  produced  disloca- 
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tion  ;  extraction  of  teeth  and  digging  out  their  roots  ;  prolonged 
and  violent  vomiting  and  convulsions  have  also  caused  this  acci- 
dent ;  but  the  most  common  of  all  causes  is  yawning  or  gaping. 
In  fact,  fifteen  out  of  twenty-five  reported  cases  had  this  origin. 
A  surgeon  of  Philadelphia  treated  a  woman  whose  jaw  was  badly 
dislocated  in  consequence  of  the  violent  motion  of  that  organ 
while  scolding  her  husband,  and  one  case  is  reported  where  this 


PKiURE  303. — Appearance  of  the  jaw  The  *  is  placed  opposite  the  socket  on  the  left 

when  both  sides  are  dislocated.  side. 

dislocation  occurred  from  rage  alone.  The  accident  occurs  oftener 
in  women  than  in  men,  and  usually  between  the  ages  of  twenty 
and  thirty.    In  infancy  and  old  age  it  is  of  rare  occurrence. 

As  in  other  dislocations,  the  displacement  may  be  partial  or 
complete.  Sometimes  it  is  accompanied  by  considerable  pain, 
while  at  others  it  is  merely  annoying.  When  the  jaw  is  not  re- 
duced or  set,  nature  makes  a  partial  cure,  as  in  time  saliva  ceases 
to  flow,  and  the  jaws  gradually  come  nearly,  if  not  quite,  together 
again  ;  the  power  of  speech  and  swallowing  is  restored  ;  the  pa- 
tient learns  to  chew  his  food  with  comparative  ease,  and  time 
brings  about  a  very  fair  recovery.  This  trust  in  the  "  healing 
power  of  nature  "  is  unnecessary,  for  no  joint  is  more  easily  re- 
stored when  the  proper  and  very  simple  means  are  applied. 

Treatment. — This  dislocation  may  be  reduced  in  two  ways — the 
first  of  which  is  undoubtedly  the  best  and  simplest.  The  oper- 
ator standing  directly  in  front  of  the  patient,  and,  after  covering 
both  thumbs  with  a  thick  glove  or  two  or  three  folds  of  a  napkin, 
should  introduce  one  thumb  upon  each  side  of  the  jaw  until  they 
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rest  upon  the  last  lower  teeth,  while  his  fingers  grasp  the  outside 
of  the  jaw  firmly.  Steady  pressure  must  then  be  made  upon  the 
teeth  downward  and  backward,  while  the  chin  is  slightly  lifted 
with  the  fingers  that  are  toivard  the  operator,  viz. ,  the  little  and 
ring  fingers  ;  this  depresses  the  heads  of  the  bone  so  that  they 
readily  slide  over  the  pro- 


shown  in  Fig. 
necessary  to 


mmences 
303.  It  is 
protect  the  thumbs,  as 
the  sudden  closing  of  the 
mouth  by  the  irritated 
muscles,  when  the  bone 
slips  into  place,  might 
cause  the  operator  to  be- 
come in  turn  a  patient 
complaining  of  badly  bit- 
ten or  bruised  thumbs. 
The  accompanying  cut, 
Fig.  304,  illustrates  this 
method  admirably. 

The  second  method  of 
reduction  is  for  the  pa- 
tient to  sit  upon  the  floor, 
with  his  head  between 
the  knees  of  the  operator. 
A  couple  of  pieces  of  cork 
or  soft  wood  are  placed 
as  far  backward  as  pos- 
sible, and  between  the 
last  teeth  in  the  upper 


Figure  304.- 
place. 


-Mode  of  restoring  a  dislooated  jaw  to  its 


Figure  .305. — Bandage  to  be  ap- 
plied to  a  jaw  after  a  displacement 
has  been  relieved. 


and  lower  jaws,  one  upon  each  side. 
These  bits  of  wood,  or  cork  (which  is 
preferable)  should  be  thick  enough  to- 
just  fill  the  spaces  between  the  teeth  in 
the  two  jaws.  Then  the  operator  should 
take  the  chin  in  one  or  both  hands,  and 
draw  steadily  upwards,  being  careful  7iot 
to  pull  the  chin  forward  at  the  same 
time.  Both  these  methods  are  practised 
successfully,  but  the  one  first  described 
is  approved  by  a  majority  of  surgeons. 
After  the  dislocation  is  reduced,  the  pa- 
tient should  exercise  great  caution  for  a 
long  time,  as  this  is  one  of  the  joints 


that,  once  forced  out,  flies  out  frequently. 
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Dislocations  of  the  Spine. 

By  referring  to  page  14,  the  reader  will  see  that  the  spine  is 
made  up  of  irregular  rings  of  bone  piled  one  upon  another,  the 
skull  surmounting  the  whole.  It  will  also  be  seen  that  the  spinal 
column  is  divided  into  three  portions,  viz. :  the  neck  or  cervical 
portion,  the  back  or  dorsal  portion,  and  the  lower  or  lumbar  por- 
tion. ISTow,  the  head  may  be  dislocated  from  the  first  ring  or  verte- 
bra, and  different  bones  or  vertebrce  may  be  dislocated  from  each 
other.  When  dislocation  occurs  above  the  third  or  fourth  ring  of 
bone  (counting  from  above  downward),  death  always  ensues  very 
quickly,  as  the  spinal  marrow  or  spinal  cord  is  pressed  upon  by  the 
displaced  bone,  which  is  a  very  dangerous  accident,  and  the  fact 
that  the  nerves  which  control  the  act  of  breathing  start  from  a 
point  near  the  third  ring  renders  death  from  its  occurrence  almost 
certain.  Uncomplicated  dislocations  of  the  upper  portion  of  the 
spine  are  more  common  than  in  the  lower  divisions,  because  there 
is  more  motion  allowed  between  the  bones  of  the  neck  than  be- 
tween those  of  the  back  and  hips  ;  hence,  dislocations  in  the  lower 
portion  of  the  spine  are  usually  accompanied  by  fractures.  Where 
any  paralysis  follows  dislocation  of  the  upper  or  neck  bones,  death 
generally  occurs  in  two  or  three  days,  whereas  displacement  of 
the  bones  below  the  neck,  followed  by  paralysis,  may  not  prove 
speedily  fatal. 

Symptoms. — If  complete  paralysis  occurs  after  an  injury  to  the 
spinal  column,  it  is  almost  certain  that  the  spinal  marrow  or  cord 
has  been  injured  by  the  pressure  of  a  displaced  vertebra.  If  the 
paralysis  is  only  partial,  it  is  probable  that  only  a  portion  of  the 
cord  has  been  bruised  or  stretched.  The  ■  paralysis  always  occurs 
below  the  point  of  injury.  If,  upon  examining  the  naked  back,  we 
see  or  feel  any  unnatural  inequality  or  prominence  in  a  particular 
spot,  and  if  this  is  the  seat  of  pain  which  is  increased  by  pressure ; 
if  there  is  a  grating  or  crepitus  when  the  spine  is  moved  ;  if  there 
is  puffing  and  discoloration  about  this  spot,  the  bunch  being  appa- 
rently filled  with  an  enclosed  fluid;  and  finally,  if  there  is  any  loss 
of  motion  below  this  point,  with  inability  to  support  the  body  in  a 
natural  position,  then  we  may  safely  conclude  there  is  displace- 
ment or  fracture  of  one  or  more  of  the  bones  of  the  spine,  when  we 
also  learn  that  an  accident  has  occurred  to  the  patient  shortly  be- 
fore the  appearance  of  these  symptoms.  These  signs  may  not  all 
be  present  in  any  given  case,  but  if  there  has  been  a  dislocation  or 
a  fracture,  one  or  more  will  certainly  be  found. 

Probabilities  or  Prognosis. — The  higher  up  the  spine  is  injured, 
the  greater  is  the  danger  to  life.    Although  men  have  lived  for 
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years  when  a  displacement  occurred  in  the  neck,  the  entire  body 
and  limbs  have  become  paralyzed,  the  act  of  breathing  being  sus- 
tained by  regular  contractions  of  the  midriff.  Where  the  injury 
to  the  cord  is  lower  down,  the  patient  dies,  after  years  of  suffering, 
from  disease  of  the  kidneys  or  bladder,  or  from  bedsores — all  caused 
by  loss  of  nerve-power  in  the  paralyzed  part.  Careful  nursing 
often  postpones  the  end  and  maintains  life  for  a  long  time.  Even 
if  there  is  little  or  no  paralysis,  inflammation  may  ensue  in  the 
injured  parts  and  prove  fatal.  The  lower  the  seat  of  injury  the 
better  the  prospect  of  recovery,  and  the  chance  of  life  is  improved 
the  less  the  cord  itself  is  bruised. 

Treatment. — The  rules  governing  the  treatment  of  these  injuries 
are  few  and  simple.  Absolute  and  motionless  rest  i*  indispensable, 
and  this  should  be  in  the  horizontal  position,  upon  a  firm,  smooth 
and  even  bed,  which  should  be  protected  by  rubber-cloth  from  the 
involuntary  discharges  from  the  patient.  As  a  rule,  no  motion 
is  allowable  ;  but  if  there  is  evidence  of  great  pain,  or  if  much 
deformity  is  present,  the  head  or  shoulders  may  be  gently  and 
carefully  pulled  upward,  while  an  assistant  as  carefully  pulls  the 
legs  downward.  A  very  little  of  the  gentlest  manipulation  may 
be  allowed,  moving  the  neck  or  body  from  side  to  side,  while  the 


pulling  or  extension  is  kept  up.  Many  instances  are  recorded 
where  this  method  has  given  great  relief,  and  the  writer  was  once 
successful,  by  pulling  the  head  gently  upward,  in  the  case  of  a  man 
whose  head  was  drawn  backward  and  turned  to  one  side.  The 
accident  in  this  case  was  caused  by  falling  from  the  top  of  a  load 
of  furniture,  and  the  patient  had  been  totally  unconscious  for  four 
hours,  breathing  irregularly  and  noisily.  The  bones  came  into 
place  with  an  audible  snap,  and  the  man  was  restored  at  once, 
swearing  at  the  horse  he  supposed  he  was  still  driving. 

Great  care  is  essential  in  looking  after  the  patient :  the  state  of 


PiGUBE  306.— An  india-rubber  riug- 
cushion  with  a  bottom  which  enables 
it  to  be  used  also  as  a  bed-pan. 


Figure  307. — An  india-rubber  air- 
cushion  without  a  bed-pan  attachment. 
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the  bladder  should  be  looked  to  often,  and  if  the  urine  is  not  passed 
it  should  be  drawn  with  a  catheter,  as  described  elsewhere  in  this 
work,  remembering  to  use  always  an  elastic  or  soft  rubber  catheter 
rather  than  a  metallic  one.  The  bowels  should  be  kept  open  with 
a  daily  injection,  if  necessary,  instead  of  giving  cathartics  by  the 
mouth.  The  back  and  hips  should  be  examined  daily  to  guard 
against  bedsores,  and  the  spots  where  they  seem  likely  to  appear 
may  rest  upon  the  open  centres  of  ring-cushions,  which  are  easily 
made  by  constructing  a  tube  of  cotton  cloth  from  one  to  two  inches 
in  width,  which  is  to  be  stuffed  with  horse-hair,  cotton,  wool,  or 
moss,  and  then  the  ends  of  the  tube  sewed  together. 

In  turning  the  patient  upon  his  side,  be  sure  to  turn  the  shoul- 
ders and  hips  at  the  same  time,  and  thus  prevent  all  motion  of  the 
spine.  To  do  this  well  requires  two  persons.  In  short,  by  the 
exercise  of  unremitting  care  and  watchfulness  the  patient's  life 
may  be  prolonged  indefinitely,  and  in  some  cases  a  recovery  may 
reward  the  efforts. 


Dislocations  of  the  Shoulder-blade  or  Scapula. 

By  referring  to  the  anatomy  of  the  shoulder  (page  10),  it  will 
be  seen  that  the  outer  end  of  the  collar-bone,  or  clavicle  is  joined 
to  a  projection  upon  the  top  of  the  shoulder-blade,  called  the  ac- 
romion process.  The  separation  of  these 
two  points  has  usually  been  called  a  dis- 
location of  the  outer  or  acromial  end  of 
the  collar-bone,  but  as  the  latter  is  a 
fixed  point,  Bryant  prefers  to  call  it  a 
dislocation  of  the  shoulder-blade.  In 
most  cases  this  point  of  the  shoulder- 
blade  is  forced  under  the  outer  end  of 
the  collar-bone  (see  Fig.  308,*),  but  the 
latter  is  sometimes  found  uppermost. 
This  displacement  is  commonly  the 
result  of  direct  violence,  as  a  blow 
from  above,  a  fall  from  a  carriage,  or 
any  elevation,  upon  the  top  of  the  shoul- 
der. The  detection  of  this  injury  is 
very  easy  as  there  is  a  hard  and  rather 
sharp  bunch  or  projection  upward  of 
the  point  of  the  shoulder-blade  in  the  one  case,  and  of  the  outer 
end  of  the  collar-bone  in  the  other.  Placing  the  finger  upon  the 
inner  end  of  the  collar-bone  and  tracing  it  outward  will  show  at 
once  if  the  outer  end  is  above  or  below  the  shoulder-blade. 


Figure  308.— A  dislocation  of 
the  left  collar-bone  from  the  shoul- 
der-blade at  the  point  marked  *. 
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Treatment. — Bryant  gives  the  simplest  rules  for  the  replacing 
this  dislocation,  viz. :  when  the  outer  end  of  the  collar-bone  is  above 
the  point  of  the  shoulder-blade,  a  pad  composed  of  several  thick- 
nesses of  soft  cotton  cloth  should  be  placed  over  the  dislocated 
end  of  the  collar-bone,  the  arm  bent  to  a  right  angle  and  then 
raised  so  as  to  elevate  the  shoulder;  then  a  belt  is  to  be  placed  over 
the  pad  to  depress  the  collar-bone,  and  carried  over  the  elbow  to 
keep  the  shoulder  elevated,  and  thence  around  the  body  to  secure 
it  in  place.  Or  a  long  strip  of  sticking-plaster  may  be  attached  to 
the  chest  in  front,  carried  over  the  pad,  drawn  firmly  and  attached 
to  the  back.  The  arm  can  be  supported  in  a  sling  carried  over  the 
sound  shoulder  and  be  held  to  the  side  by  a  bandage  adjusted 
around  the  body.  In  many  cases  of  dislocated  clavicle  the  bones 
will  assume  their  natural  relations  when  the  patient  lies  down. 
When  this  happens,  two  or  three  weeks  upon  the  back  in  bed  is  the 
best  possible  treatment. 

Dislocations  of  the  Head  of  the  Shoulder  or  Humerus. 

Dislocations  of  the  head  of  the  upper  arm-bone  are  the  most  com- 
mon of  all  dislocations,  being  more  frequent  than  all  the  other  dis- 
locations together,  which  is  easily  accounted  for  by  the  shallowness 
of  the  cup  or  socket  (the  glenoid  cavity,  in  which  the  rounded  end 
of  the  bone  rests) ;  by  the  exposed  position  of  the  joint,  and  by  the 
very  extensive  motion  it  enjoys  in  all  directions.  It  is  not  as  com- 
mon in  women  as  in  men,  simply  because  they  are  less  exposed  to 
accident ;  and  it  is  caused  by  both  direct  and  indirect  violence,  as 
blows  or  falls  upon  the  shoulder,  or  falls  in  which  the  weight  of 
the  body  comes  upon  the  extended  hand  and  arm.  Direct  draft  or 
extension  is  another  cause,  as  in  driving  a  hard-mouthed  horse  or 
lifting  a  heavy  weight.  In  childhood  it  is  seldom  seen,  while  it  is 
rare  up  to  the  age  of  twenty-five.  After  this  age  the  liability  in- 
creases, until  we  find  that  the  greatest  number  of  cases  occur  be- 
tween the  ages  of  forty  and  sixty.  It  is  not  often  met  with  in 
persons  over  seventy.  As  before  remarked,  this  is  the  joint  which, 
once  dislocated,  is  liable  to  a  recurrence  of  the  accident  from  very 
slight  causes. 

Surgeons  make  four  principal  forms  of  this  displacement,  char- 
acterized by  the  position  of  the  head  of  the  bone  when  forced  from 
its  socket.  White  they  admit  that  other  forms  have  occurred,  they 
are  so  rare  that  the  rules  for  the  detection  and  treatment  of  the 
four  will  guide  the  operator  in  his  management  of  all.  By  refer- 
ring to  the  anatomy  of  the  bones  (page  31),  the  reader  will  see 
that  under  the  point  of  the  shoulder,  or  acromion  process,  and  out- 
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side  of  the  socket  of  the  shoulder-joint,  there  is  another  bony  pro- 
jection, which  is  called  the  coracoid  process — so  named  from  its 
fancied  resemblance  to  a  crow's  beak.  Now,  in  the  first  form  of 
the  dislocation  the  head  of  the  bone  is  thrown  inward  and  forward 
under  this  coracoid  process,  resting,  usually,  upon  the  inner  lip  of 
the  socket.  This  is  called  the  suh-coracoid  or  "under  the  crow's 
beak  "  dislocation,  the  head  of  the  bone  forming  a  hard  bunch  in- 
side the  point  of  the  shoulder,  as  seen  in  Figure  309. 

The  second  form  is  the  suh-glenoid  variety,  and  is  usually  called 


the  ''axillary  "  or  "  arm-pit  "  dislocation,  in  which  the  head  of  the 
bone  lies  in  the  arm-pit,  producing  the  deformity  seen  in  Figure  311. 

In  the  third  form  the  head  of  the  bone  is  driven  backward  upon 
the  shoulder-blade,  where  it  rests  under  the  base  of  the  acromion 
process  ;  or,  if  more  complete,  it  rests  under  the  bony  ridge  upon 
the  outside  of  the  shoulder-blade,  and  which  is  called  the  spine  of 
the  scapula.  Hence,  this  form  is  called  the  subspinous  disloca- 
tion. 

The  fourth  form  is  the  sub-clavicular,  or  "  under-the-collar- 
bone"  dislocation,  because  the  head  of  the  bone  is  thrown  forward 
and  inward,  and  drawn  upward  by  the  muscles  until  it  usually 
rests  against  the  second  rib,  and  directly  under  the  inner  end  of  the 
outer  third  of  the  collar-bone.  This  dislocation  is  the  rarest  of  the 
four,  and  is  seldom  seen. 

All  these  dislocations  are  modified  by  the  amount  of  tearing 
and  injury  which  occurs  to  the  muscles  and  ligaments  about  the 
joints,  the  head  of  the  bone  being  carried  farther  out  of  place 
if  there  is  great  laceration  than  if  the  ligaments  are  merely 


Figure  .309. — A  sub-coracoid  dislocation 
of  the  left  shoulder. 


FiGUHE  310. — A  sub-spinous  dislocation 
of  the  left  shoulder  :  A,  the  head  of  the 
arm-bone  ;  B,  acromion  process ;  C,  cora- 
coid process. 
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stretched  and  bruised,  and  the  ease  or  difficulty  of  reduction  de- 
pends chiefly  upon  this  fact. 

Symptoms. — All  these  dislocations  are  characterized  by  pain  in 
the  shoulder  and  arm,  a  benumbing  sensation  in  the  fingers,  and 
inability  to  move  the  arm  without  aggravating  the  pain.  In  most 
cases  it  is  impossible  for  the  patient  to  touch  the  opposite  shoulder 
with  the  hand  of  the  injured  limb.  There  is  always  deformity 
about  the  joint,  the  point  of  the  shoulder  projects  with  great  sharp- 
ness, while  a  marked  hollow  can  be  felt  immediately  below  it.  In 
the  first  or  suhcoracoid 
form,  and  the  fourth 
or  sub-clavicular  form, 
the  head  of  the  bone 
may  be  seen  and  felt 
in  its  unnatural  posi- 
tion, and,  by  seizing 
the  elbow  and  moving 
or  rotating  the  arm 
slightly,  motion  of  the 
head  of  tlie  bone  will 
be  distinctly  seen.  In 
both  these  forms  there 
will  be  little  or  no 
lengthening  of  the 
arm,  but  the  elbow 
will  generally  project 
more  or  less  from  the 
side,  while  the  motions 
of  the  forearm  will  be 
perfect. 

The  second  form,  or  dislocation  of  the  head  of  the  bone  down- 
ward into  the  arm-pit,  is  recognized  :  by  the  lengthening  of  the 
arm  ;  by  the  hollow  which  is  felt  under  the  point  of  the  shoulder, 
where  the  head  of  the  bone  ought  to  be  ;  by  the  flattening  of  the 
shoulder ;  the  elbow  standing  out  from  the  side  and  not  touching 
the  ribs,  while  the  head  of  the  bone  is  felt  in  the  arm-pit  if  the 
limb  is  raised.  Moreover,  the  attempt  to  raise  the  arm  causes 
great  pain.  The  deformity  is  well  shown  in  the  foregoing  cut. 
(Fig.  311.)  In  this  dislocation  the  point  of  the  shoulder  is  more 
sharply  prominent  than  in  the  flrst  form  described,  while  the  head 
of  the  displaced  bone  rests  about  two  inches  from  the  bony  promi- 
nence called  the  coracoid  process,  which  was  described  in  the  his- 
tory of  the  first  form  of  shoulder-displacements.  Remember  that 
in  the  first  form  the  head  of  the  bone  is  thrown  forward  and 


Figure  311. — Sub-glenoid  dislocation  of  the  right  shoulder. 
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almost  touches  ihi^  projection,  while  in  the  second  it  is  forced  clown- 
ward  and  is  rvidely  separated  from  it. 

The  third  or  subspinous  form  is  readily  detected,  as  the  head 
of  the  bone,  being  driven  downward  and  resting  upon  the  outside 
of  the  shoulder-blade,  there  is  much  more  flattening,  or  even  a  de- 
pression in  front  of  the  shoulder,  just  under  the  acromion  and 
coracoid  processes,  while  the  elbow  will  be  drawn  to  the  side  and 
a  little  forward.  Observation  of  the  back  part  of  the  shoulder 
shows  the  head  of  the  bone  in  its  unnatural  position. 

An  English  surgeon  has  given  what  he  calls  an  infallible  mode 
of  detecting  dislocations  of  this  kind.  He  suggests  a  measurement 
of  the  injured  shoulder  by  passing  a  tape-line  around  the  top  of  the 
shoulder,  of  course  passing  it  through  the  arm-pit,  as  though  he  was 
measuring  for  a  tight-fitting  sleeve  at  that  point.  He  asserts  that 
there  will  be  found  an  increase  of  two  inches  over  the  sound  side. 

The  most  common  forms  of  this  dislocation  are  the  two  first, 
viz.:  the  suhcoracoid  and  the  axillary,  while  the  third  or  sub- 
spinous is  rarest  of  all.  The  writer's  experience  shows  that  the 
second  form  (downward  into  the  arm-pit)  is  the  most  common. 

There  are  three  fractures  of  these  bones  liable  to  be  mistaken 
for  dislocations,  viz. :  fracture  of  the  acromion  process;  of  the  neck 
of  the  shoulder-blade,  and  of  the  neck  of  the  arm-bone  or  humerus, 

just  below  the  socket.  The 
first  two  may  be  readily 
known  by  the  ease  with 
which  the  form  of  the  joint 
is  restored  by  lifting  the 
elbow  directly  upward, 
while  the  deformity  will 
return  when  the  arm  is 
dropped.  Crepitus  or  grat- 
ing sound  may  also  be  de- 
tected in  the  second  form  of  fracture,  while  in  the  last,  in  which 
the  neck  of  the  arm-bone  is  broken,  the  arm  will  be  shortened  in- 
stead of  lengthened  ;  there  is  not  so  large  a  cavity  under  the  acro- 
mion, and  the  rough,  broken  end  of  the  shaft  of  the  bone  may  be 
felt  in  the  arm-pit  instead  of  the  smooth  head  of  the  bone. 

Treatment. — There  are  several  methods  of  reducing  this  dislo- 
cation, all  of  which  are  practised  with  success.  The  older  surgeons 
assert  that  by  holding  the  shoulder  firmly  with  one  hand,  and  with 
the  other  depressing  the  elbow,  the  bone  may  be  set  if  the  muscles 
can  be  taken  off  their  guard,  and  Bryant  says  that  the  same  can  be 
said  of  the  modern  method  by  manipulation.  If  the  accident  be 
recent,  and  no  swelling  or  irritation  of  the  muscles  has  occurred, 


Figure  31 3. — Replacement  of  a  dislocated  shoulder  by 
manipulation. 
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FiGUUE  313.— Replacing  a  dislocated 
shoulder,  the  knee  being  used  as  a  ful- 
crum over  which  to  pry  the  head  of  the 
bone  outward  and  upward  into  its  place. 


reduction  by  manipulation  can  be  effected  without  the  use  of  ether 
or  chloroform,  in  the  following  manner :  the  shoulder  (if  it  is  the 
right  one)  should  be  grasped  with  the 
operator's  right  hand,  while  his  left 
hand  should  seize  the  forearm  below 
the  bent  elbow,  as  in  the  figure. 
When  the  head  of  the  bone  lies  un- 
der the  coracoid  process,  or  under  the 
socket,  the  thumb  should  be  pressed 
against  the  head  of  the  bone,  and  the 
fingers  over  the  ridge  or  spine  of  the 
shoulder-blade,  the  thumb  furnishing 
the  point  of  resistance.  With  the 
other  hand  the  operator  draws  the 
elbow  from  the  side,  at  the  same  time 
pulling  upon  it  and  making  a  rolling 
motion  outward  ;  when  the  extension 
or  pulling  has  been  carried  as  far  as 
possible,  the  elbow  should  be  sudden- 
ly raised,  and  then  as  quickly  carried 
downward  and  inward  toward  the 
breast-bone,  bringing  the  elbow 
sharply  against  the  front  of  the  chest,  the  right  thumb  in  the  arm- 
pit giving  the  proper  direction  to  the  head  of  the  bone  (as  in  the 
figure).  If  you  do  not  succeed  the  first  time,  try  again,  and  suc- 
cess may  attend  the  third  or  fourth  effort. 

Another  method,  and  a  good  one,  of  reducing  a  downward  dis- 
location, is  to  place 
the  patient  in  a  chair 
in  a  natural  posi- 
tion ;  the  operator 
standing  behind  him 
puts  his  foot  upon 
the  outer  edge  of  the 
chair  and  brings  his 
knee  well  into  the 
patient's  armpit,  the 
injured  arm  hang- 
ing over  the  opera- 
tor's leg.    (See  Fig. 

Figure  314. — ^Replacing  a  dislocated  shoulder.  313)       If     the  left 

shoulder  is  out  the  operator  puts  his  right  foot  upon  the  chair, 
holds  the.  top  of  the  shoulder  steady  by  grasping  it  with  his 
right  hand,  and  then  with  his  left  hand  seizes  the  arm  just  at  the 
Vol.  1.-46 
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elbow  and  forces  it  toward  and  under  his  leg,  thus  making  a  lever 
of  the  bone,  with  his  leg  as  the  fulcrum.  Should  these  means  be  un- 
successful, the  patient  should  be  seated  and  one  hand  of  the  opera- 
tor be  pressed  firmly  upon  the  shoulder  of  the  patient  while  stand- 


FlGURE  315. — A  clove-hitch. 


Figure  316.— A  clove-hitch  adjusted. 


ing  behind  him,  while  the  forearm  should  be  grasped  near  the 
wrist  with  the  other  hand.  The  arm  should  then  be  raised  directly 
upward.  A  modification  of  this  method  is  to  have  the  patient  sit 
upon  the  floor  with  his  back  to  a  chair  on  which  the  operator 
stands.  He,  putting  his  foot  firmly  upon  the  injured  shoulder, 
draws  the  arm  straight  upward. 

The  most  common,  and  in  most  cases  the  simplest  practice,  is 

to  stretch  the  patient 
at  full  length  upon 
the  floor  or  a  low 
couch.  (See  Fig. 
314.)  The  operator 
also  sits  down  upon 
the  floor  facing  the 
patient,  with  his 
body  close  to  the 
legs  on  the  injured 
side.  He  then  places 
his  heel,  divested  of 
the  boot,  into  the 
armpit  and  presses 
it  closely  against  the  dislocated  head  of  the  bone.  At  the  same 
time  he  takes  the  arm  above  the  wrist  firmly  in  both  hands  and 
pulls  directly  downward.  After  the  extension  has  been  kept  up 
for  half  a  minute  or  more,  carry  the  arm  slowly  in  toward  the 
patient's  body,  when  the  head  of  the  bone  will  usually  glide  into 
its  socket. 

In  all  these  forms  of  reduction  the  pulling  should  be  steady  and 


Figure  317. — ^Reducing  a  dislocated  shoulder  by  making  ex- 
tension upwards. 


ACCIDENTS  AND  EMERGENCIES. 


723 


gentle,  holding  on  for  a  long  time  to  tire  out  the  opposing  muscles, 
and  increasing  the  force  applied  very  slowly.  If  sufficient  exten- 
sion cannot  be  made  by  taking  the  limb  near  the  wrist,  a  stout 
bandage  of  linen  may  be  applied  above  the  elbow  in  the  form  of  a 
"clove-hitch"  (see  Figs.  315  and  310),  and  the  operator  pulls  upon 
the  loose  ends  of  the  bandage  as  in  Fig.  314.  A  very  simple  and 
rustic  means  of  relief  is  afforded  in  the  fence  or  gate  plan  figured 
below,  and  which  does  not  require  much  explanation.  The  main 
thing  is  to  secure  a  hold  as  low  down  as  possible  and  then  throw 
the  whole  weight  of  the  body  upon  the  displaced  head  of  the  arm- 
bone,  forcing  it  outward  and  upward  into  place.  In  the  woods  or 
upon  shipboard  a  temporary  gate  could  be  constructed,  if  the 
patient  prefers,  or  is  obliged  to  set  his  own  bones. 

In  the  dislocation  described  as  sub-spinous,  where  the  head  of 
the  bone  lies  back  upon 
the  shoulder-blade,  the 
operator  should  sit  or 
stand  a  little  behind  the 
patient,  and,  seizing  the 
shoulder  as  shown  in  the 
cut  illustrating  extension 
upward  (Fig.  317),  should 
press  his  thumb  firmly 
upon  the  head  of  the  bone 
to  push  it  forward,  and  at 
the  same  time  should  take 
the  elbow  in  his  other  hand,  and,  while  pulling  it  downward,  should 
draw  the  elbow  backward,  at  the  same  time  rolling  or  rotating  the 
arm  to  carry  the  head  over  the  edge  of  the  socket.  Of  course,  if 
the  displacement  is  of  long  standing,  or  even  if  all  these  methods 
fail  in  a  recent  case,  ether  or  chloroform  must  be  used,  when  reduc- 
tion will  probably  be  accomplished. 


Figure 


■Method  of  replacing  a  dislocated  shoul- 


der without  assistance  from  others. 


Dislocations  of  the  Elbow. 

Dislocations  of  the  elbow  are  more  common  in  childhood  than 
in  adult  life  ;  more  than  half  the  cases  occurring  between  the  ages 
of  five  and  fifteen,  and  a  large  proportion  of  the  rest  happening 
before  the  age  of  forty.  Both  bones  of  the  forearm,  viz.,  the 
radius,  which  forms  the  thumb  side,  and  the  ulna,  which  lies  upon 
the  little  finger  side  of  the  arm.  may  be  dislocated  backward,  out- 
ward, inward,  or  forward.  The  ulna  alone  may  be  dislocated 
backward,  leaving  the  other  bone  in  place,  or  the  head  of  the  ra- 
dius may  be  driven  forward  or  backward.    These  dislocations 
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may  be  complete  or  incomplete,  simple  or  compound,  and  they 
are  frequently  complicated  with  fracture  of  one  of  the  bones  form- 
ing the  elbow-joint.  The  most  common  dislocation,  however,  is 
the  one  first  mentioned,  viz. ,  of  both  bones  backward,  while  the  dis- 
location of  both  bones  forward  is  almost  invariably  complicated 
with  fracture.  It  requires  great  force  to  produce  a  dislocation  of 
the  elbow,  and  extensive  laceration  of  the  ligaments  is  inevitable. 
It  is  usually  caused  by  a  direct  blow  upon  the  elbow,  or  an  indi- 
rect one  upon  the  hand  from  a  fall,  or  a  sudden  and  severe 
twist. 

Symptoms. — If  seen  at  once,  it  is  easy  to  recognize  this  dislo- 
cation, but  if  much  time  elapses  before  an  examination,  the  exces- 
sive amount  of  swelling  makes  it  difficult,  as  it  covers  the  points 
of  the  bones  upon  which  we  rely  in  deciding  the  case.  In  this  dis- 
location, more,  perhaps,  than  any  other,  a  comparison  of  the  in- 
jured with  the  sound  side  is  essential  to  a  correct  diagnosis.  A 


careful  examination  of  the  sound  elbow  will  teach  one  where  to 
look  and  feel  for  the  various  prominences  that  exist,  and  the 
absence  of  these  or  the  existence  of  any  unnatural  depressions  will 
guide  one  to  a  correct  opinion. 

When  both  bones  are  dislocated  backward  the  forearm  is  found 
partially  bent,  with  the  palm  of  the  hand  slightly  turned  down- 
ward, while  the  point  of  the  elbow  or  "funny  bone"  projects,  as 
seen  in  the  cut.  The  inside  of  the  upper  arm  is  somewhat  promi- 
nent, looking  as  though  it  was  curved  slightly  forward,  while  the 
diameter  of  the  joint  from  the  point  behind  to  the  bend  of  the 
elbow  forward  is  considerably  increased. 

The  arm  may  be  drawn  down  almost  straight  without  causing 
much  pain,  while  any  attempt  to  bend  it  beyond  a  right  angle 


Figure  319. — Position  of  the  bones  in 
backward  displacement  of  the  elbow.  The 
*  is  placed  in  the  natural  socket. 


Figure  320. — Dislocation  of  both  bones 
of  the  arm  backward. 


ACCIDENTS  AND  EMERGENCIES. 


725 


causes  great  suffering.  In  some  cases  the  head  of  the  radius  can 
be  felt  in  its  unnatural  position  when  the  forearm  is  turned. 

In  dislocation  of  both  bones  outward,  the  prominence  upon  the 
inner  side  of  the  lower  end  of  the  upper  arm  bone,  which  is  called 
the  inner  condyle,  is  very  marked,  when  seen  from  behind.  In 
dislocation  inivard,  the  reverse  is  true,  as  the  outer  condyle  is 
then  most  prominent. 

In  displacement  of  the  inner  bone  or  ulna  backward,  the  hand 
is  turned  downward,  and  twisted  in- 
ward, while  the  shortening  of  that 
side  of  the  arm  and  the  prominence 
of  the  "funny  bone"  backward, 
makes  the  recognition  of  the  nature 
of  the  injury  sufficiently  clear. 

When  the  head  of  the  outer  bone 
or  radius  is  dislocated,  its  absence 
from  its  natural  position,  and  its 
presence  in  an  unnatural  place  is  a 
sufficient  guide,  especially  if  motion 
of  the  joint  is  limited  or  impossible. 

Treatment. — In  many  cases  the 
reduction  is  easily  effected  by  the 
most  simple  manipulation,  especially 
if  the  attempt  is  made  soon  after  the 
accident.  Bryant  says  the  bones 
"may  be  moulded  into  place  with 
the  hands,"  but  if  swelling  has  oc- 
curred, more  definite  and  decided 
measures  are  necessary.  Sometimes 
merely  bending  the  inside  of  the 
elbow  over  the  surgeon's  knee,  while  his  foot  is  placed  on  the  seat 
of  the  patient's  chair,  is  sufficient. 

In  other  cases  the  bones  may  be  set  by  holding  the  forearm 
firmly  with  the  left  hand,  while  the  right  hand  grasps  the  elbow- 
joint,  the  fingers  pressing  back  the  upper  bone,  while  the  palm  of 
the  hand  presses  the  point  of  the  elbow  forward.  Or,  both  hands 
of  the  operator  may  be  interlocked  in  front  of  the  arm  which  may 
be  pulled  backward,  while  forward  pressure  is  made  by  the  thumbs 
against  the  point  of  the  elbow.  Of  course,  the  use  of  ether  will 
facilitate  all  the  modes  of  reduction,  as  the  muscular  resistance  is 
often  very  great.  Pulling  the  arm  straight  downward  or  outward 
with  the  right  hand,  for  a  few  seconds,  and  then  bending  the  elbow 
while  the  left  hand  grasps  the  joint  and  presses  the  elbow  forward, 
will  often  succeed  when  all  other  methods  have  failed.    Bryant  lays 


Figure  321. — Mode  of  replacing  a 
backward  dislocation  of  the  elbow. 
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it  down  as  a  rule,  that  when  both  bones  are  displaced,  or  the  ulna 
alone,  the  operator  should  grasp  the  forearm  as  a  whole  ;  but  when 
the  radius  is  displaced,  the  extending  force  should  be  applied  from 
the  hand.  This  dislocation  is  always  followed  by  considerable  in- 
flammation and  swelling,  which  may  increase  after  the  bones  are 
replaced,  and  hence  the  arm  should  be  kept  in  a  sling,  and  cold 
water  or  ice  applied,  if  necessary.  Motion  may  be  attempted  in 
about  two  weeks,  and  should  be  persevered  in  until  motion  is 
fully  restored. 

Dislocations  of  the  Wrist. 

These  can  always  be  distinguished  by  the  altered  position  of 
the  hand,  which  varies  as  one  or  both  bones  are  displaced,  but 
any  dislocation  of  the  wrist  is  exceedingly  rare,  the  more  common 
form  of  injury  being  "Colics'  fracture,"' which  is  elsewhere  de- 
scribed. 

Symptoms. — When  both  bones  are  displaced  the  hand  is  either 
thrown  forward  or  backward,  while  the  ends  of  the  two  bones  of 
the  arm  are  seen  and  felt  either  above  the  back  or  below  the  palm 
of  the  hand.  There  is  an  absence  of  grating  sensation  when  the 
bones  are  moved,  and  constant  pain,  which  is  increased  by  any  at- 
tempt at  motion.  This  accident  is,  however,  rarely  met  with,  even 
in  hospital  practice. 

Treatment. — Simple  extension  in  a  straight  line  suffices  to  re- 
duce this  dislocation.  The  operator  grasps  the  hand  of  the  patient, 
while  an  assistant  holds  the  arm  steadily,  and  then  pulls  in  line 
with  the  arm,  when  the  bones  will  slip  into  place.  If  it  resists 
simple  extension,  another  assistant  may  render  valuable  aid  by 
pressing  the  lower  ends  of  the  bones  of  the  forearm  upward  with 
one  hand,  while  with  the  other  he  pushes  the  bones  of  the  wrist 
downward,  while  extension  is  still  being  kept  up.  Splints  should 
be  applied  for  a  fortnight  after  reduction  to  enable  the  parts  to  re- 
gain strength. 

It  occasionally  happens  that  one  of  the  small  bones  forming  the 
wrist  proper  is  displaced  by  some  direct  violence.  ISTo  definite 
rule  can  be  laid  down  for  the  treatment  of  such  a  dislocation,  as  it 
must  be  moulded  into  place  by  manipulation  and  extension. 

Dislocation  of  the  Thumb. 

This  is  by  no  means  an  unusual  accident,  and  it  may  be  dis- 
placed in  either  direction,  backward  or  forward,  but  more  fre- 
quently the  former.    It  is  generally  occasioned  by  a  fall  or  blow 
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upon  the  head  of  tlie  thumb,  causing  the  inner  end  of  the  large 
bone  to  slide  back  upon  the  upper  surface  of  the  metacarpal  bone, 
that  is,  the  end  of  the  thumb  bone  or  '^phalanx"  nearest  the  hand 
is  forced  above  the  "  metacarpal  "  bone  which 
forms  that  part  of  the  hand.  It  is  very  rarely 
forced  under  the  metacarpal  bone,  as  stated 
above. 

Symptoms. — The  recognition  of  this  is  easy, 
for  the  thumb  has  a  double  bend,  both  points 
being  bent  at  the  same  time,  while  the  end  of 
the  metacarpal  bone  projects  strongly  into  the 
palm  of  the  hand. 

Results.— This  joint  is  always  weakened 
by  dislocation,  and  scarcely  ever  recovers  its 
former  strength,  but  flies  out,"  wholly  or  par- 
tially, upon  very  slight  provocation.  Some 
persons  have  the  power  of  producing  partial  dislocation  of  this 
joint  voluntarily,  after  it  has  once  been  completely  displaced. 

Treatment. — This  has  varied  very  much,  as  surgeons  have  suc- 
ceeded first  with  one  method  and  then  with  another.  Direct  pulling 
or  extension  has  often  succeeded  in  reducing  this  as  well  as  dislo- 
cation of  the  bones  of  the  finger,  and  for  this  purpose  the  clove- 
hitch  "  has  been  used  to  secure  a  purchase.  The  mode  of  applica- 
tion is  obvious.  One  surgeon  recommends  that  the  injured  thumb 
be  thrust  through  the  ring-handle  of  a  large  door-key,  and  exten- 
sion be  made  by  pulling  upon  the  shaft  of  the  key.    Dr.  Levis,  of 


FiGDKE  322.— Disloca- 
tion of  the  end  of  the 
thumb  backward. 


PiGCKE  323. — Dr.  Levis's  instrument  for  replacing  dislocation  of  the  bones  of  the  finger  or 
thumb. 


Figure  324. — Mode  of  applying  Dr.  Levis's  instrument. 


Philadelphia,  has  devised  an  instrument  which  holds  the  thumb 
or  finger  very  securely  and  enables  the  operator  to  use  force  to  the 
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FiGUUE  335. — Prof.  D.  Crosby's 
method  of  restoring  a  dislocated 
thumb. 


best  advantage.  It  consists  of  a  thin  strip  of  hard  wood  ten  inches 
in  length  and  rather  more  than  an  inch  in  width.  One  end  is  per- 
forated with  six  or  eight  holes.  The  opposite  end  is  partly  cut 
away,  leaving  a  projecting  pin  and  a  shoulder  on  each  side  of  it. 

The  sides  of  the  strip  are  somewhat 
hollowed  to  give  the  operator  a  more 
secure  hold.  Two  pieces  of  strong  tape, 
about  a  yard  long,  are  prepared,  and 
each  of  them  passed  through  a  pair  of 
corresponding  holes  in  the  wood,  leav- 
ing two  loops  upon  the  same  side  of  the 
strip.  The  tapes  may  be  passed  through 
the  different  holes  so  as  to  vary  the 
distance  between  the  loops  and  thus  fit 
it  to  either  the  thumb  or  the  finger,  as 
desired.  To  apply  this  apparatus  the 
thumb  is  passed  through  the  loops,  the 
loop  nearest  the  displaced  joint  is 
tightened  by  drawing  on  the  tape,  which  is  then  drawn  along  the 
under  side  of  the  wood  across  the  shoulder  near  its  end,  and  se- 
cured by  winding  it  firmly  around  the  projecting  pin.  The  other 
loop  is  to  be  tightened  in  a  like  manner,  only  winding  it  around 
the  pin  in  an  opposite  direction  ;  then  the  tapes  are  finally  tied  to- 
gether. By  means  of  this  machine  the  operator  can  use  direct 
extension,  flexion,  or  leverage. 

Replacement  is  sometimes  effected  by  drawing  the  thumb  from 
the  hand  and  twisting  it,  extension  being  meanwhile  kept  up. 
Dr.  Gross  says,  "  trial  should  be  made  of  the  excellent  method  of 
Prof.  D.  Crosby,  of  New  Hampshire,  originated  by  him  in  1826, 
and  since  recommended  by  Gerdy,  of  Paris.  It  simply  consists,  as 
the  adjoining  cut  clearly  exhibits,  in  pushing  the  phalanx  back 
until  it  stands  perpendicularly  on  the  metacarpal  bone,  when,  by 
strong  pressure  against  its  base  from  behind  forwards  "  (while 
holding  the  whole  thumb  in  the  same  position  relatively  to  the 
hand,  its  base  is  carried 
beyond  the  obstacle), 
"and  by  flexion  it  is 
readily  carried  now  into 
its  natural  position."'  In 
other  words,  having  the 
patient's  hand  in  front 
of  you,  tilt  the  thumb 
upward  and  backward  w  ith  both  your  forefingers,  while  with  your 
thumbs  you  make  steady  pressure  against  the  lower  end  of  the 


Figure  336.- 
forward. 


-Dislocation  of  the  second  bone  of  a  finger 
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bone.  Should  all  these  fail  there  is  but  one  resource  left,  and 
that  is  to  cut  the  tendon  of  the  long  muscle  which  closes  the 
thumb  upon  the  palm,  and  if  this  does  not  relieve  the  tension, 
other  tendons  and  even  ligaments  must  be  divided  until  the  head 
of  the  bone  can  be  returned  to  its  place. 

If  the  dislocation  of  the  thumb  is  forward  or  upon  the  inner 
surface  of  the  hand,  it  is  held  there,  in  most  cases,  by  the  tendon 
of  the  muscle  that  straightens  or  ' '  extends  "  the  thumb,  and  all 
that  is  necessary  is  for  the  operator  v^^ith  one  hand  to  bend  the 
thumb  or  finger  forcibly  upon  the  palm,  shutting  it  closely,  and 
then  by  manipulating  the  head  of  the  bone  with  the  thumb  and 
fingers  of  the  other  hand,  it  will  be  readily  replaced. 

Dislocation  of  the  Fingers. 

These  may  be  forward  or  backward,  like  those  of  the  thumb,  the 
most  common  being  the  latter.    These  displacements  are  easily 


Figure  337. — Backward  dislocation  of  the  first  bone  of  a  finger. 


recognized,  and  can  readily  be  reduced  by  direct  extension  or  by 
bending,  and  then  extending,  as  in  Figure  325. 


Dislocations  of  Lower  Extremities. 

Dislooation  of  Hip. 

Dislocations  of  the  head  of  the  thigh-bone  are  always  very  grave 
accidents  both  from  the  amount  of  force  required  to  throw  the 
"whirl  bone,"  as  it  is  called,  out  of  its  deep  socket  in  the  hip,  and 
from  the  great  tearing  of  ligaments  that  necessarily  occurs.  It  is, 
however,  much  less  formidable  now  than  in  ancient  times,  owing 
to  a  better  knowledge  of  the  anatomy  of  the  parts,  and  conse- 
quently, to  our  improved  and  simpler  methods  of  effecting  reduc- 
tion. It  is  singular,  however,  that  suggestions  as  to  the  treatment 
of  this  important  dislocation  made  by  Hippocrates  450  years  be- 
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fore  the  Christian  era,  and  which  were  practically  ignored  by 
medical  men  for  many  centuries,  have,  within  the  present  century, 
been  adopted  by  all  surgeons,  and  form  the  basis  of  modern  treat- 
ment.   Surely  "there  is  nothing  new  under  the  sun." 

Dislocations  of  the  hip  are  found  mostly  in  males  between  the 
ages  of  fifteen  and  forty-five  years  of  age,  but  occasionally  in  the 
very  young  and  very  old.  Cases  are  recorded  at  the  ages  of  six 
months  to  six  years,  while,  upon  the  other  hand,  persons  of  sixty 
to  eighty-five  have  been  the  victims  of  this  accident.  This  dis- 
placement is  always  the  result  of  violence,  as  great  force  is  re- 
quired to  tear  through  the  strong  tissues  that  bind  the  head  of  the 
thigh  in  its  deep  cup.  Very  rarely  this  dislocation  occurs  as  the 
result  of  slight  force,  such  as  a  twisting  of  the  limb,  but  it  is  prob- 
able that  it  is  the  result  of  some  inborn  weakness  or  deficiency  of 
the  joint  itself.  Children  are  sometimes  born  with  dislocated  hips, 
but  it  is  caused  by  disease. 

There  are  four  forms  of  this  displacement,  named  from  the  po- 
sition the  head  of  the  thigh-bone  assumes  when  forced  from  its 
socket.  There  are,  also,  varieties  of  each  form  as  the  dislocation 
is  complete  or  incomplete,  and  there  is  good  reason  to  believe  that 
the  head  of  the  bone  may  rest  at  any  point  round  its  socket.  The 
four  principal  varieties  are  given  in  the  order  of  frequency: 

First.  Dislocation  upirard  and  backicard  from  the  socket,  the 
head  of  the  bone  resting  upon  the  back  part  of  the  haunch  or  pelvic 
bone.  This  is  called  dislocation  upon  the  ''dorsum  illi,"  or  back 
of  the  ilium.    This  is  the  most  common  form. 

Second.  Dislocation  downivard  and  inward,  the  head  of  the  bone 
resting  on  the  oval  opening  at  the  lower  portion  of  the  front  of  the 
pelvis,  called  the  "  foramen  ovcde.''    This  is  second  in  frequency. 

Third.  Dislocation  backward  into  the  notch,  at  the  lower  part  of 
the  back  side  of  the  pelvis,  called  the  '■  sciatic  iiotch."  This  is  a 
variety  of  the  first  form,  as  the  head  of  the  bone  simply  lies  lower 
down.    This  is  the  third  form  in  frequency. 

Fourth.  Dislocation  upward  in  front  of  the  pelvis,  resting  upon 
that  portion  of  the  bone  which  is  called  the  '•pubis."  Here  the 
head  of  the  thigh-bone  is  forced  above  the  oval  opening  mentioned 
in  the  second  form,  and  this  dislocation  is  the  rarest  of  all. 

In  all  these  cases  the  "  capsule,"  or  bag  which  encloses  the 
joint,  and  the  '"  round  ligament"  which  connects  the  centre  of  the 
head  of  the  thigh-bone  with  the  bottom  of  the  socket  are  torn 
across,  and  the  tendons  and  muscles  about  the  joint  are  more  or 
less  torn. 
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Dislocation  upon  the  Back  of  the  Hip-bone. 

The  first  form  given  comprises  at  least  one-half  of  all  the  dislo- 
cations at  this  joint,  and  is  usually  caused  by  a  fall  or  blow  upon 
the  outside  of  the  thigh  while  the  leg  is  strongly  drawn  inward 
toward  its  fellow,  or  from  a  very  heavy  weight  received  when  the 
body  is  in  a  stooping  posi- 
tion. In  either  case  the 
force  applied  is  very  great. 
This  dislocation  is  easily 
recognized  by  noticing  the 
following  points  : 

1st.  The  thigh  is  bent, 
and  the  knee,  when  the 
patient  is  standing,  is  car- 
ried in  front  of.  but  above 
the  other. 

2d.  The  whole  limb  is 
twisted  or  rotated  inward 
with  the  great  toe  resting  upon  the  instep  of  the  opposite  foot. 

3c/.  The  great  prominence  of  the  bony  protuberance  upon  the 
upper  end  of  the  thigh-bone,  just  outside  the  joint,  which  is  called 
the  "  Trochanter  Major  "  and  its  being  drawn  toward  the  bony 
point  upon  the  front  of  the  hip-bone  called  the  "Superior  Spi- 
nous Process."    (See  page  735.) 

ith.  The  raising  up  of  the  fold  of  the  buttock  on  the  injured 
side. 

5th.  The  absolute  impossibility  of  motion,  and  the  great  pain 
produced  by  any  attempt  to  draw  the  leg  outward,  or  to  straighten 
it,  and  finally, 

6th.  The  evident  shortening  of  the  injured  limb  from  one  and  a 
half  to  two  and  a  half  inches. 

When  the  patient  is  very  thin  the  head  of  the  bone  may  be 
readily  felt  in  its  unnatural  position  on  the  back  of  the  haunch- 
bone,  while  in  all  cases  there  is  an  unnatural  fulness  at  this  point. 
The  patient  will  sometimes  be  able  to  support  the  weight  of  the 
body  upon  the  injured  limb,  and  will  even  submit  to  slight  bend- 
ing of  the  leg  and  drawing  the  knee  toward  the  sound  side. 

This  dislocation  is  sometimes  mistaken  for  a  fracture  of  the 
neck  of  the  thigh-bone,  and,  conversely,  the  fracture  is  mistaken 
for  a  dislocation,  but  this  can  rarely  happen,  even  to  non-profes- 
sional persons,  if  they  will  consult  the  following  table  of  differ- 
ences between  them. 


Figure  328 — Position  of  the  limb  in  dislocation  of 
the  head  of  the  thigh-bone  /lijjh  up  on  the  back  of  the 
hip,  when  the  patient  is  lying  down. 
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DiPPEKENTIAL    SlQNS   BETWEEN   FRACTURES  OF  THE    NECK    OP  THE  THIGH-BONE 

AND  Dislocations  of  the  Thigh  Upward  and  Backward.* 


Dislocations  Upon  Back  of  Hip-Bone. 

1.  Very  rare  in  aged  persons. 

3.  Never  caused  by  a  fall  upon  that  promi- 
nence upon  the  outer  aspect  of  the  upper 
end  of  thigh-bone,  called  the  "  great 
trochanter. 

3.  Absence  of  crepitus  or  grating. 

4.  Unnatural  stiffness  or  loss  of  motion. 

5.  Limb  always  shortened. 

6.  Limb  almost  always  turned  inward, 
drawn  toward  sound  limb,  and  bent. 


Fractures  of  Neck  of  Thigh-Bone. 

1.  Very  frequent  in  old  age. 

2.  Often  caused  by  a  fall  upon  the  "  great 
trochanter." 


3.  Crepitus  present. 

4.  Limb  can  be  moved  freely,  except  when 
motion  causes  pain. 

5.  Limb  not  always  shortened. 

6.  Limb  never  in  this  position,  but  is  al- 
most always  slightly  turned  outward, 
and  generally  it  lies  in  the  same  direc- 
tion with  the  other  limb. 


The  second  form  (that  into  the  oval  opening  in  front  of  the 
pelvis)  is  generally  caused  by  some  sudden  and  forcible  drawing 
outward  of  the  knee  or  foot ;  the  head  of  the  thigh-bone  at  the 
same  time  being  forced  by  this  leverage  into  the  position  described. 
The  signs  of  this  dislocation  are  well  marked. 

1st.  The  body  (if  standing)  is  bent  forward  and  toward  the  in- 
jured side,  while  the  foot  is  pushed  forward  and  slightly  outward. 

2d.  The  bony  prominence  at  upper  end  of  thigh-bone  (the  great 
trochanter)  is  carried  toward  the  middle  line  of  the  body,  and  con- 
sequently there  is  a  visible  flattening  of  the  hip. 

3c/.  There  is  a  hollow  below  the  front  of  the  pelvis,  under  what 
is  called  the  upper  "  spinous  process  of  the  ilium,"  and  the  fold  in 
the  buttock  is  absent. 

Uh.  The  limb  is  longer  than  its  fellow  by  about  two  inches. 
The  head  of  the  bone  can  often  be  felt  in  its  new  position.  It  is  a 
singular  fact  that  the  patient  can  at  times  walk  quite  well  after 
this  accident. 

The  third  form  of  this  dislocation,  in  which  the  head  of  the 
bone  is  forced  backward  and  downward  into  the  great  notch  be- 
hind the  socket  in  which  the  head  of  the  thigh-bone  rests  (see  side 
view  of  the  skeleton  on  page  13),  constitutes  about  one-seventh 
of  all  dislocations  of  the  thigh,  and  is  a  variety  of  the  first  form 
in  which  the  head  of  the  bone  lies  also  upon  the  back  of  the 
haunch,  but  higher  up.  The  symptoms  in  this  are  very  similar  to 
those  described  in  the  first  form,  but  are  less  marked.  There  is 
less  shortening  and  less  bending  of  the  limb,  and  it  is  not  drawn 


*  Taken  from  Hamilton's  Surgery, 
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as  strongly  toward  its  fellow.  The  trochanter  is  also  drawn  up 
and  twisted  outward,  but  not  to  so  great  an  extent,  and  the  head 
of  the  bone  is  not  to  be  felt  in  its  new 
position.  The  shortening  of  the  limb 
being  less,  the  toe  rests  upon  the  ball 
of  the  great  toe  of  the  opposite  foot, 
when  the  person  is  standing,  instead  of 
on  the  instep,  as  in  the  first  form. 

Dislocation  upon  the  upper  portion 
of  the  front  of  the  pelvis,  called  the 
pubis,  is  the  last  and  least  common 
form  of  displacements  of  the  hip.  It 
is  caused  by  some  force  which  draws 
upon  the  leg  very  powerfully — the 
lowest  portion  of  the  body  being  thrown 
forward,  and  the  belly  and  chest  bent 
backward.  Or  it  may  be  produced  by 
a  fall  upon  the  foot,  when  the  lower  part  of  the  body  and  the  belly 
are  forced  violently  forward.  The  only  case  of  this  form  of  dislo- 
cation ever  seen  by  the  writer  happened  to  a  railway  brakeman, 
who  while  "making  up  a  train"  got  one  foot  firmly  caught  and 
wedged  in  a  "frog,"  while  the  moving  car,  to  which  he  clung, 
crushed  him  downward  and  forward  upon  his  face. 

This  dislocation  is  marked  by  the  twisting  outward  of  the 
limb,  which  is  also  drawn  out  from  the  central  line  of  the  body. 
The  foot  is  also  turned  outward,  with  the  toes  directed  at  a  right 
angle  with  their  usual  position.  The  head  of  the  bone  can  usually 
be  felt,  and  perhaps  seen,  either  close  to  the  upper  edge  of  the 
front  of  the  pubis  in  the  groin,  or  it  may  be  discovered  near  the 
inner  edge  of  the  socket  from  which  it  has  been  forced. 

Sometimes  the  head  of  the  thigh  is  carried  above  the  pubic 
bone,  and  then  it  forms  a  very  prominent  projection  just  above  the 
groin. 


Figure  329.— Position  of  the  limb 
in  dislociition  of  the  head  of  the 
thigh-bone  into  the  sriatic  notch, 
when  the  patient  is  lying  down. 


Diagnosis  of  Dislocations  of  the  Hip. 

With  reasonable  care  an  intelligent  person  ought  to  be  able  to 
make  out  these  various  dislocations,  but  in  certain  cases  they  are 
liable  to  be  confounded  with  fractures  of  the  neck  of  the  thigh-bone 
(see  page  732).  A  table  has  already  been  given,  showing  the  dif- 
ference in  the  symptoms  between  the  first  form  of  this  dislocation 
and  fracture,  and  the  signs  there  given  will  also  help  distinguish 
between  a  fracture  and  the  third  form  described,  viz. :  downward 
and  backward  into  the  "sciatic  notch."   Cases  of  fracture  of  the 
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neck  of  the  thigh-bone  sometimes  occur,  however,  when  the  frag- 
ments are  driven  into  each  other  (impacted),  and  in  which  the  leg 
is  bent  and  foot  turned  inward,  as  in  this  third  form  of  dislocation. 
The  distinction  is  that  the  head  of  the  bone  can  be  moved  in  its 
socket  if  the  leg  is  gently  handled,  while  in  dislocation  there  is 
almost  total  want  of  motion.  In  cases  of  doubt  under  these  circum- 
stances, it  is  unlikely  that  any  one  but  a  surgeon  would  be  able 
to  distinguish  the  true  nature  of  the  accident.  The  importance  of 
a  correct  decision  in  the  matter  depends  upon  the  fact  that  an  iia- 
pacted  or  telescoped  fracture  should  never  he  disturbed,  but  should 
be  left  to  unite  in  its  new  position. 

Occasionally,  in  adults,  the  deformity  will  return  when  the  bone 
has  apparently  been  set,  and  in  case  this  occurs  it  is  probable  that 
the  lip  or  rim  of  the  socket  has  been  broken  off,  or  the  rounded 
head  of  the  thigh-bone  itself  may  be  fractured.  In  a  child  this 
last  accident  may  occur,  the  head  of  the  bone  being  separated  at 
the  place  of  its  union  with  the  shaft.  In  both  these  cases  the  fact 
that  the  bone  can  only  be  held  in  position  by  means  of  splints, 
pulley  and  weight,  or  some  other  apparatus,  sufficiently  proves 
that  we  have  not  a  dislocation  to  deal  with,  but  a  fracture. 

A  French  surgeon  has  given  what  he  calls  an  infallible  test  for 
the  detection  of  dislocations  of  the  hip.  If  the  reader  will  refer  to 
the  anatomy  of  the  bones  forming  the  jDelvis  or  lower  portion  of 
the  trunk,  he  will  see  a  small  prominence  upon  the  upper  and  for- 
ward of  the  brim  of  the  pelvis,  called  the  anterior  upper  spinous 
process,  while  upon  the  lower  portion  of  this  haunch-bone  is  found 
a  large  bony  mass  or  protuberance  upon  which  the  body  rests  when 
sitting,  called  the  tuberosity  of  the  ischium.  The  test  consists  in 
drawing  a  line  with  ink  or  charcoal,  from  the  upper  point  to  the 
lower,  upon  the  injured  limb.  Now.  in  a  healthy  and  uninjured 
joint  the  trochanter — or  large  prominence  upon  the  outer  portion 
of  the  upper  end  of  the  thigh-bone — in  every  position  touches 
the  lower  border  of  this  line,  while  in  a  dislocated  limb  the  tro- 
chanter is  found  above  this  line,  sometimes  as  much  as  an  inch. 
This  test  is  said  to  be  especially  useful  in  detecting  dislocations 
upon  the  back  of  the  hip-bone,  as  in  the  first  and  third  forms. 

Treatment  of  the  First  Form. 

As  heretofore  remarked,  a  radical  and  beneficial  change  has 
occurred  in  the  method  of  setting  or  reducing  dislocations  of  the 
hip,  the  change  being  from  brute  force,  improperly  applied,  to  the 
gentlest  of  skilful  manipulation.  The  mistake  once  made  was 
owing  to  an  erroneous  idea  as  to  the  force  which  holds  the  head  of 


ACCIDENTS  AND  EMERGENCIES. 


735 


the  bone  in  its  unnatural  position,  and  causes  it  to  resist  misdirected 
efforts  for  its  reduction.  It  was  beheved  that  the  contraction  of 
the  muscles  of  the  hip  and  thigh  constituted  the  main  obstacle, 
and  hence  great  force  in  the  way  of  pulling  or  extension  with  com- 
pound pulleys  and  other  apparatus  was  employed  to  overcome  the 
resistance  offered  by  muscular  contraction  ;  whereas  modern  sci- 
ence has  demonstrated  that  the  muscles  have  little  to  do  with  the 
difficulties  we  sometimes  encounter 
in  our  efforts  to  reduce  this  dislo- 
cation. It  has  also  been  proved  that 
these  difficulties  reside  in  the  cap- 
sule or  bag  which  encloses  the 
joint,  and  in  the  ligaments  which 
strengthen  it,  a  large  rent  in  the 
capsule  permitting  easy  reduction, 
while  a  small  one  may  cause  great 
annoyance  and  delay,  the  head  of 
the  bone  being  held  in  the  tear  as 
in  a  tight  button-hole. 

Dr.  Bigelow,  of  Boston,  has  re- 
cently demonstrated  that  one  of  the 
ligaments  which  covers  and  forms 
a  part  of  the  capsule  or  bag  is  the 
chief  agent  in  determining  the  po- 
sition of  the  head  of  a  dislocated 
thigh-bone  upon  the  pelvis.  This 
ligament,  which  is  twisted  in  this 
dislocation,  is  called  by  Bigelow  the 
^-ligament,  having  the  shape  of  that 
letter  inverted.    It  is  called  by  anat- 


FlGURE  330. — Showing  the  Y-ligament 
on  the  outside  of  the  right  hip-joint.  A, 
J.,  J.1       "7  •     r  7  1"      „       X  the  Y-lisiiment :  B,  the  foramen  ovale  or 

omists  the  ilio-femoral  ligament,  as  ^^^i  opening;  c,  the  pubic  bone;  D,  the 

it  extends  from  the   lower  spinous  anterior  superior  spinous  process ;  E,  the 

^  "  seat-bone    or  ischium.  ? 

process  upon  the  front  to  the  pelvis 

over  the  joint,  and  is  attached  to  the  upper  end  of  the  femur  or 
thigh-bone  by  two  extremities,  one  of  which  is  fastened  below  the 
inner  or  smaller  trochanter,  and  the  other  extremity  below  the 
outer  or  larger  trochanter,  as  seen  in  the  figure.  Both  these  diver- 
gent branches  remain  untorn  in  the  ordinary  dislocation  of  the 
hip,  and  their  attachments  should  be  borne  in  mind  when  we  meet 
with  any  difficulty  in  our  attempt  at  reduction. 

In  the  improved  method  of  reduction  of  dislocations  by  manip- 
ulation, a  correct  knowledge  of  the  relations  of  the  Y-^igament  is 
useful,  if  not  indispensable  ;  but  there  is  one  mode  which  frequently 
succeeds,  and  which  should  be  tried  before  the  limb  is  handled  at 
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all  otherwise.    This  is  called  the  "  Ready  or  Automatic  Method," 


and  was  first  described  by  Dr.  Allen,  of  Vermont 


who  practised  it 
as  early  as  the 
year  1841,  and 
which  has  since 


been 
mended 
Bigelow 
sists  in 
placing  the 
tient  upon 


recom- 
by  Dr. 
It  con- 
simply 
pa- 
his 


FiGOKE  3.^1. — Automatic  method  of  reducing  dislocation  of  the  hij), 
First  lorm. 


back  (upon  the 
floor  preferably), 
while  the  opera- 
tor stands  over 
him  with  the  in- 
jured limb  be- 
tween his  legs.  He  then  places  the  ankle  of  the  patient  between 
his  own  thighs,  the  back  of  the  foot  pressing  against  his  buttocks. 
Then  clasping  his  hands  just  below  the  patient's  bended  knee,  as 
seen  in  the  adjoining  figure,  he  lifts  steadily  until  the  patient's 
body  is  raised  from  the  floor.  Holding  him  in  this  manner  for 
a  few  seconds  the  operator  will  probably  have  the  pleasure  of 
hearing  the  "  click  " 
which  denotes  that 
the  head  of  the  bone 
has  slipped  into  its 
socket. 

This  method  of  re- 
duction is  especially 
successful  in  all  cases 
of  dislocations  upon 
the  back  of  the  pel- 
vis ;  but,  as  will  be 
hereafter  described, 
many  dislocations 
forward  upon  the 
front  of  the  pelvis 
are  changed  by  man- 
ipulation from  one  point  to  another,  around  the  socket,  until, 
finally,  the  head  of  the  thigh-bone  rests  upon  the  back  of  the  hip- 
bone or  ilium,  before  reduction  is  eflfected.  Hence,  the  automatic 
method  may  be  given  a  trial  after  manipulation  has  produced  this 
change  of  position. 


Figure  332. — Automatic  method  ot  reducing  dislocation  of 
the  hip.    Second  form. 
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To  recapitulate,  the  lower  part  of  the  body  is  to  be  lifted  from 
the  floor  and  held  immovable.  The  weight  of  the  hips  and  oppo- 
site limb  turns  the  body  outward,  producing  just  sufficient  exten- 
sion and  drawing,  or  "  abduction"  of  the  injured  limb  away  from 
the  body,  to  allow  the  head  of  the  bone  to  slip  through  the  slit  in 
the  capsule  and  direct  it  into  the  socket. 

In  case  this  should  fail  from  any  cause,  the  second  form  of  the 
automatic  method  may  succeed.  In  this  the  operator  stands  over 
both  limbs  of  the  patient,  and  lifts  both  instead  of  one,  as  directed 
above.  Here  both  hips  are  raised  from  the  floor,  the  hands  of  the 
operator  forming  a  fixed  point  of  counter-extension,  the  weight 
of  the  hips  and  trunk  make  extension,  and  thus,  instead  of  carry- 
ing the  head  of  the  thigh-bone  into  the  socket,  the  socket  itself 
glides  over  the  head  of  the  bone. 


Reduction  by  Manipulation. 


If  the  dislocation  is  recent,  the  bone  may  generally  be  replaced 
without  the  use  of  ether,  but  in  the  more  rare  and  difficult  forms, 
and  in  long-standing  dislocations,  the  services  of  a  surgeon  and  the 
aid  of  ether  are  indispensable,  as  the  unconscious  condition  of  the 
patient  encourages 
the  use  of  a  danger- 
ous amount  of  force. 
In  reduction  by  man- 
ipulation, the  position 
of  the  patient  is  the 
same  as  in  the  auto- 
matic method,  but  it 
is  more  convenient  to 
have  him  laid  upon 
his  back  on  a  bed 
rather  than  upon  the 
floor.  The  operator, 
then,  in  case  of  the 
right  leg,  seizes  the 
ankle  with  his  right 
hand,  and  the  under 
side  of  the  knee  with  his  left,  and  first,  bends  the  leg  at  a  right 
angle  with  the  thigh,  to  gain  a  leverage  (as  in  Fig.  333). 

2d.  The  thigh  is  bent  at  little  more  than  a  right  angle  with  the 
body  (as  in  Fig.  334),  to  relax  the  Y-hgament.    Be  careful  not 
to  bend  the  thigh  until  it  touches  the  belly,  as  there  is  danger 
of  breaking  the  neck  of  the  thigh-bone  and  tearing  the  tissues 
Vol.  I. —47 


Figure  333. — First  stage  of  the  method  of  reducing  a  dis- 
location of  the  hip  by  manipulation. 
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Figure  334.— Second  stage  of  the  same  method. 


about  the  joint.  If  the  manipulation  thus  far  has  been  properly 
performed,  the  head  of  the  bone  has  dropped  down  upon  the  back 
of  the  hip-bone,  and  is  ready  to  be  carried  upward  over  the 

edge  of  and  into  the 
socket. 

3d.  Draw  the  thigh 
outward  from  the 
body  {abduction),  and 
at  the  same  time  twist 
or  rotate  it  outward 
(as  in  Fig.  334). 

4th.  While  the  limb 
is  carried  outward, 
and  also  twisted  out- 
ward, bring  it  slowly 
down  to  its  natural 
position. 

It  should  be  men- 
tioned that  reduction 
sometimes  occurs  un- 
expectedly when  the  thigh  is  in  the  second  position,  that  is,  flexed 
at  more  than  a  right  angle,  and  this  is  caused  by  "  self -twisting," 
as  it  has  been  called.  Hamilton  says  this  natural  inclination  to 
"  self -twisting "  should  be  favored  by  the  operator,  and  that  it 
is  proper,  under  these 
circumstances,  to  use 
some  force  in  draw- 
ing the  leg  outward 
from  the  body,  so  that 
the  head  of  the  bone 
may  be  made  to  rise 
over  the  edge  of  the 
socket.  It  is  also  well 
to  favor  this  tendency 
to  replacement  by  lift- 
ing strongly  upon  the 
knee,  while  the  direc- 
tion of  the  thigh  out- 
ward is  still  kept  up. 
Reduction  at  this  stage 
of  the  manipulation  is 
also  aided  by  giving  the  leg  a  slight  to-and-fro  motion.  Twenty- 
two  centuries  ago  Hippocrates  suggested  this  mode  of  favoring 


Figure  335. — Third  stage  of  the  method  by  manipulation 
for  replacing  a  dislocated  hip. 
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reduction,  for  he  taught  his  pupils  to  "bend  the  dislocated  limb  at 
the  joint  with  gentle  shaking." 

If  neither  the  automatic  method  nor  manipulation  brings  the 
bone  into  place  after  repeated  trials,  there  is  nothing  left  but  to  try 
extension  by  means  of  pulleys.  [This  method  requires  more  judg- 
ment and  experience  than  most  non-professional  persons  can  pos- 
sess, and  it  will,  in  most  cases  in  which  it  is  decided  to  be  neces- 
sary through  the  failure  of  the  foregoing  methods,  be  found  to  be 
better  for  the  patient  to  await  the  arrival  of  a  surgeon,  even 
though  he  may  be  summoned  from  a  considerable  distance. — Ed.] 

Dislooation  Backward  into  the  Sciatic  Notch. 

Although  this  is  the  third  form  of  dislocation  of  the  hip,  its  re- 
duction is  treated  of  here  as  it  is  a  variety  of  the  first  form,  and 
most  of  the  rules  for  manipulation  apply  equally  to  both. 

Signs. — As  stated  heretofore,  the  head  of  the  bone  in  this  dislo- 
cation is  forced  backward  into  the  sciatic  notch,  this  notch  being 
situated  at  the  lower  edge  of  the  haunch-bone,  and  through  it  are 
transmitted  the  greater  and  lesser  sciatic  nerves,  some  smaller 
nerves,  some  large  and  small  blood-vessels,  etc.,  in  their  passage 
from  the  trunk  to  the  limbs  and  lower  portion  of  the  body.  The 
symptoms  of  the  displacement  are  much  the  same  as  in  the  first 
form,  but  are  less  marked.  There  is  less  shortening,  less  drawing 
inward  of  the  limb,  but  the  limb  itself  is  a  little  more  bent ;  the  tro- 
chanter is  drawn  up  and  twisted  outward,  but  not  to  the  same 
extent,  while  the  head  of  the  thigh-bone  is  not  often  to  be  felt  in 
its  new  position.  To  the  eye  the  limb  seems  to  be  in  the  same  po- 
sition as  in  dislocations  upon  the  back  of  the   

hip-bone,  but  there  being  less  shortening,  the  /f^^^*"^ 

toe  of  the  injured  side  rests  upon  the  ball  of 

the  other  great  toe,  instead  of  on  the  instep  ;  ^■^^ 

or  the  limb  will  occupy  the  position  shown  in  J'/f 

Figure  329,  when  the  patient  is  lying  down.  fj^/W^ 

Treatment. — The  same  manoeuvres  are  to  ^^zS^^Sl. 
be  practiced  here  as  in  the  first  forms,  namely:  "\ 
bend  the  leg  upon  the  thigh ;  bend  the  thigh  t  I 

upon  the  body  (the  knee  will  be  drawn  in- 
ward  toward  the  sound  side)  ;  draw  the  thigh  =sbsJ£a«- 
outward  from  the  body,  at  the  same  time      figure  836.— Method  of 

....  j^j.-        j-1  111  j_  1       replacing  a  dislocation  of 

twistmg  or  rotatmg  the  whole  leg  outward,    the  head  of  the  thigh-bone 
and  finally,  slowly  straighten  the  leg.    When    "^^^  ^^^^^'^ 
the  thigh  is  bent  upon  the  abdomen,  and  the  drawing  and  twisting 
of  the  limb  outward  has  commenced,  remember  to  give  the  leg  the 
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vibratory,  to-and-fro,  or  shaking  motion  already  described,  al- 
though it  is  not  quite  as  likely  to  succeed  here  as  in  the  first  form. 

Dislocation  Downward  and  Inward  upon  the  Oval  Opening 

("Foramen  Ovale"). 

This  second  form  of  dislocation  of  the  hip  is  usually  caused  by 
some  sudden  and  very  forcible  drawing  outtvm'd  of  the  knee  or 
foot  to  such  an  extent  that  it  tilts  the  head  of  the  thigh-bone  in- 
ward. It  has  happened  to  a  person  whose  limb  was  forcibly  drawn 
outward  while  alighting  from  an  omnibus,  and  to  another  while 
walking  upon  ice,  one  foot  slipping  suddenly  outward,  while  the 
other  foot  was  firm.  A  fall  upon  the  feet  with  the  legs  spread 
widely  apart  has  also  produced  this  dislocation. 

Signs. — It  is  characterized  by  the  bent  position  of  the  body 
(when  the  patient  is  standing),  it  being  drawn  forward  by  impor- 
tant muscles  (the  psoas  and  iliac) ;  by  the  pointing  of  the  foot 
forward  and  slightly  outward  ;  by  the  drawing  of  the  trochanter 
toward  the  middle  line  of  the  body,  so  that  the  prominence  formed 
by  it  in  its  natural  position  is  wanting,  and  is,  indeed,  replaced  by 
a  depression,  or  flattening  of  the  hip  ;  and  finally,  it  is  known  to  be 
a  dislocation  by  the  absence  of  crepitus  or  grating.  There  is  also 
the  absence  of  the  fold  of  the  buttock  ;  while  the  knee  is  slightly 
bent  and  cannot  be  straightened.  The  most  marked  symptom, 
however,  is  the  lengthening  of  the  leg  by  about  two  inches,  and  its 
being  forced  considerably  outward  from  its  fellow,  so  that  the  foot 
of  the  injured  side  is  widely  separated  from  the  other.  Any  at- 
tempt at  movement  causes  pain.  In  thin  persons  the  head  of  the 
bone  can  be  felt  just  under  the  groin.  It  is  singular  that  the 
patient  can,  at  times,  walk  with  such  an  injury. 

Treatment. — The  most  recent  method  practised  for  reduction 
of  the  inward  dislocation,  is  that  recommended  by  Hamilton, 
and  is  accomplished  by  leverage  and  lifting.  The  patient  lying 
upon  his  back  on  a  bed,  a  folded  sheet  is  passed  around  the  lower 
part  of  the  hips  (pelvis),  the  ends  crossed  over  the  belly  and  each 
one  held  by  an  assistant,  one  at  each  side  of  the  bed.  Another 
assistant  upon  the  uninjured  side  of  the  patient,  passes  his 
hand  under  the  sound  limb  and  grasps  the  ankle  of  the  affected 
side.  The  operator,  meanwhile,  stands  upon  the  dislocated  side  in 
a  stooping  position,  with  a  strong  band  over  his  shoulders,  which 
is  also  carried  between  the  patient's  legs  and  as  high  as  possible 
over  the  dislocated  thigh.  The  first  pair  of  assistants  draw  upon 
the  ends  of  the  sheet  to  steady  the  pelvis  ;  the  other  assistant 
draws  the  injured  limb  toward  him,  under  and  across  the  sound 
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limb,  while  the  operator,  by  standing  erect,  lifts  the  head  of  the 
bone  forward  and  outward,  and  slightly  upward — that  is  to  say, 
toward  the  head  of  the  patient. 

The  second  method,  by  manipulation  (Bigelow's),  is  effected  in 
the  following  manner  :  The  patient  lies  upon  his  back  on  the 
floor,  while  the  operator,  standing  upon  the  injured  side,  seizes 
the  ankle  with  one  hand  and  the  knee  with  the  other,  bends  the 
limb  so  that  the  thigh  is  perpendicular,  and  the  bent  knee  pointing 
upward.  He  now  draws  the  leg  a  little  outward  to  loosen  the  head 
of  the  bone  from  its  position  upon  the  oval  opening.  Then  twist- 
ing or  rotating  the  leg  strongly  toward  the  body,  he  carries  the 
limb  across  the  body,  bringing  the  knee 
to  the  floor.  In  difficult  cases  a  long  towel 
may  be  passed  between  the  patient's  legs, 
carried  upward  around  and  over  the  head 
of  the  thigh-bone,  and  be  drawn  upon  by 
an  assistant  standing  near  the  patient's 
head.  This  draws  the  head  of  the  bone 
upward  and  outward,  and  assists  the 
operator  in  his  efforts  to  tilt  the  bone  over 
the  rim  of  the  socket  by  means  of  the  de- 
scending knee.  Sometimes  success  fol- 
lows rotation  of  the  limb  outward  when    od  of  replacing  a  dislocation  of 

inward  rotation  has  failed.    The  operator   the  head  of  the  thigh-bone  intx) 

-  .  ,        1      ,  •        1  1  •  the  oval  opening. 

may  also  aid  reduction  by  making  pres- 
sure inward  and  upward  upon  the  head  of  the  bone,  when,  by 
his  standing  erect,  he  has  drawn  the  head  of  the  bone  upward. 

The  third  method  of  reducing  this  dislocation,  by  drawing  the 
head  of  the  bone  outward  and  upward,  is  performed  by  placing 
the  patient  on  his  back  upon  a  bed  with  one  of  the  bed-posts  be- 
tween his  legs  and  closely  pressed  against  his  body  (this  involves 
the  use  of  an  old-fashioned  post-bedstead).  The  operator,  standing 
upon  the  sound  side,  should  then  seize  the  ankle  of  the  injured 
side  and  draw  the  foot  and  leg  inward,  carrying  the  foot  across 
the  middle  line  of  the  body.  In  this  the  bedpost  acts  as  a  fulcrum 
and  throws  the  head  of  the  bone  outward.  Be  careful  not  to 
raise  the  foot  in  doing  this,  as  you  might  thus  carry  the  head  of  the 
bone  into  the  sciatic  notch  instead  of  the  socket.  If,  however,  this 
should  happen,  it  is  to  be  treated  as  an  original  displacement  back- 
ward, and  be  reduced  by  the  proper  manipulation,  above  de- 
scribed. 


Figure  337.— Bigelow's  meth- 
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Dislocations  Forward  and  Upward  upon  the  Pubic  Bone. 

This  forms  the  fourth  and  last  form  of  dislocations  of  the  hip 
and  is  probably  the  rarest  of  all  these  displacements.  It  is  usually 
the  result  of  indirect  violence,  such  as  falling  on  the  foot  when  the 
leg  is  stretched  backward,  or  stepping  into  a  hole  while  walking — 
the  motion  of  the  foot  being  suddenly  stopped,  while  the  body 
goes  forward.  It  may  also  be  caused  by  any  forced  drawing  or 
extension  of  the  thigh,  the  hips  being  thrown  forward,  and  the 
body  above  the  hips  bent  backward,  and  it  may  also  happen  from 
a  blow  or  fall  upon  the  pelvis. 

Signs. — With  care,  the  existence  of  this  dislocation  ought  to  be 
made  out,  although  certain  fractures  of  the  neck  of  the  thigh-bone 
may  present  signs  somewhat  like  them.  The  sudden  loss  of  mo- 
tion, with  stiffness  of  the  limb,  the  absence  of  grating,  and  positive 
signs  of  displacement  of  the  head  of  the  bone,  are  sufficient  to  ex- 
clude the  suspicion  of  fracture.  Other  symptoms  are  shortening  of 
the  limb,  which  is  drawn  away  from  its  fellow,  while  the  foot 
points  directly  outward  ;  there  is  great  depression  of  the  trochan- 
ter, a  hollow  taking  the  place  of  that  bony  prominence,  and  the 
head  of  the  thigh-bone  is  found  in  the  groin,  where  it  may  both  be 
seen  and  felt. 

Treatment. — Reduction  may  be  effected  by  Bigelow's  method 
much  in  the  same  manner  as  in  the  last  dislocation  considered, 
namely,  that  into  the  oval  opening,  excepting  that  in  this  displace- 
ment, the  bent  limb  should  be  carried  across  the  sound  thigh  at 
a  higher  point.  First,  then,  bend  the  leg  slightly  to  relax  the  Y" 
ligament,  at  the  same  time  drawing  downward  to  bring  the  head 
of  the  bone  down  further  upon  the  pubis  ;  then  draw  the  leg  a 
little  outward  (abduction),  and  twist  or  rotate  the  limb  inward 
to  free  the  bone  completely.  Lastly,  while  rotating  inward,  and 
still  pulling  on  the  thigh,  carry  the  knee  inward  and  downward 
to  its  place  by  the  side  of  its  fellow.  In  some  cases  this  manipu- 
lation may  be  assisted  by  drawing  the  extreme  upper  part  of  the 
thigh  outward  by  a  towel  passed  between  the  legs  and  over  the 
groin  of  the  affected  side  and  managed  by  an  assistant. 

General  Remarks  upon  all  Dislocations  of  the  Hip. 

After  reduction  has  been  accomplished  in  any  of  these  cases, 
the  legs  should  be  tied  together,  and  no  movement  allowed  for  at 
least  two  weeks.  In  some  cases  considerable  inflammation  about 
the  joint  may  follow,  which  should  be  treated  either  with  hot  or 
cold  applications,  using  water  at  the  temperature  which  gives  the 
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most  relief.  It  sometimes  happens  that  paralysis  of  the  limb  may 
follow  a  dislocation  of  the  hip,  owing  to  the  pressure  upon  the 
large  nerve  which  issues  from  the  body  through  the  sciatic  notch, 
and  which  is  called  the  sciatic  nerve.  Should  this  occur,  a  sur- 
geon must  be  consulted,  as  this  is  a  very  unfortunate  complica- 
tion, the  result  being  doubtful  even  under  the  best  of  treatment. 
It  should  be  borne  in  mind  that  the  reduction  of  a  serious  disloca-  * 
tion  of  this  kind  is  one  of  the  most  important  operations  in  sur- 
gery, and  should  the  "  automatic  "  method  fail,  all  attempts  to  set 
the  bone  should  be  suspended  until  the  services  of  a  surgeon  can 
be  secured,  even  with  a  delay  of  a  day  or  two. 

Reduction  is  often  impossible  without  the  use  of  ether,  and  this, 
when  practicable,  should  always  be  administered  by  a  medical 
man,  and  besides  this,  serious  injury  to  the  soft  parts,  and  even  to 
the  bone  itself,  may  result  from  hasty  manipulation  or  misapplied 
force.  When,  however,  the  patient  is  far  remote  from  surgical 
aid,  an  intelligent  friend  may  attempt  his  relief  after  studying 
carefully  the  description  of  the  joint  in  the  anatomical  portion  of 
this  work,  and  then  applying  the  rules  here  given  for  the  detec- 
tion of  the  displacement  and  for  the  methods  of  reduction.  The 
operator  should  be  satisfied  that  he  knows  where  the  head  of  the 
bone  lies,  and  should  then  proceed  to  the  proper  manipulation  in 
the  gentlest  possible  manner,  using  the  smallest  degree  of  force 
that  will  accomplish  the  object.  As  heretofore  suggested,  do  not 
be  discouraged  by  one  or  six  failures.  Try  again — always  gently 
and  without  violence — and  you  may  succeed. 

As  a  rule,  old  dislocations  should  not  be  meddled  with  by  inex- 
perienced or  non-professional  persons,  for  the  difficulties  in  the 
way  of  reduction  are  very  great  and  not  unattended  with  danger. 
A  recent  writer  says  that  reduction  may  be  safely  attempted  (by 
a  surgeon)  at  any  time  before  the  end  of  the  third  week  from  the 
accident,  but  after  that  period  even  the  best  of  surgeons  rarely 
succeed.  The  dangers  to  be  apprehended  from  ill-advised  efforts 
to  reduce  an  old  dislocation  are  severe  inflammation,  destruction 
of  the  joint  and  fracture  of  the  bone.  Dislocation  of  the  knee  and 
rupture  of  its  ligaments  from  excessive  extension  or  pulling,  has 
also  occurred,  with  fatal  results.  This  risk  should  never  be  in- 
curred, as  good  movement  has  often  been  secured  after  attempts 
at  reduction  have  failed. 

Dislocations  of  the  Knee-Cap  ("Patella"). 

This  bone  is  found  in  the  tendon  of  the  large  four-headed 
muscle  which  covers  the  front  of  the  thigh,  and  which  is  attached 
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to  the  large  bone  of  the  leg  just  below  the  knee.  The  oflBce  of 
this  muscle  is  to  lift  and  extend  the  leg,  and  the  knee-pan  covers 
and  protects  the  front  of  the  knee-joint,  increasing,  thereby,  the 
leverage  of  the  muscle.  It  may  be  dislocated  outward,  inward, 
or  upward,  or  it  may  be  turned  up  edgewise,  so  that  one  edge  of 
the  patella  rests  upon  the  joint  behind  it,  while  the  other  projects 
forward. 

The  outward  dislocation  is  the  most  common  on  account  of  the 
traction  outward  of  the  strong  extensor  muscles.  The  accident 
results,  usually,  from  direct  violence  or  sudden  muscular  contrac- 
tion, and  may  be  either  partial  or  complete. 

Signs. — The  outward  dislocation  may  be  recognized  from  the 
undue  prominence  of  the  inner  condyle  of  the  thigh-bone,  which 
is  partially  covered  by  the  patella  when  in  its  natural  position, 
and  by  the  patella  itself  being  felt  in  its  new  situation.  The 
knee  is  extended  or  slightly  bent  and  immovable,  and  to  the  eye 
looks  broader  and  flatter.  This  form  is  most  frequently  seen  in 
women,  in  whom  the  lower  ends  of  the  thigh-bones  point  further 
inward  than  in  men,  and  in  knock-kneed,  flabby  persons. 

In  the  rare  inward  dislocation,  that  is,  when  the  knee-pan  is 
forced  by  direct  violence  to  its  outer  border  toward  the  other 
knee — the  outer  condyle  is  most  prominent,  while  the  symptoms 
are  much  the  same  as  in  the  outward  form. 

In  upward  dislocation  the  ligament  which  holds  the  patella  is 
torn  and,  as  a  result,  the  bone  is  drawn  upward  by  the  contrac- 
tion of  the  large  muscle.  It  may  be  readily  recognized  by  the 
position  of  the  knee-pan  above  the  joint. 

Dislocation  of  the  patella  edgeivise,  or  upon  its  long  axis,  as  it 
is  called,  is  produced  by  the  same  causes  as  lateral  dislocation,  and 
is  easily  made  out  as  the  bone  is  turned  half  way  over,  so  that  its 
outer  edge  (usually)  lies  immediately  under  the  skin,  forming  a  well- 
marked  projection.  The  knee-pan  is  very  firmly  fixed  in  its  un- 
natural position,  and  either  edge  may  project,  or  it  may  be  com- 
pletelj'-  turned  over,  so  that  its  hinder  surface  is  in  front.  The  leg 
is  usually  extended,  or  at  most  very  slightly  bent.  Fortunately, 
this  is  a  very  rare  form  of  the  dislocation. 

Formerly,  a  rupture  of  the  large  extensor  muscle  of  the  thigh 
above  the  knee  was  called  a  dislocation  dowmvard,  but  Hamilton 
asserts  that  in  no  case  has  the  patella  become  displaced  in  this 
direction,  in  any  other  sense  than  that  it  remains  stationary  when 
the  knee  is  bent. 

Treatment. — In  dislocation  outward  the  patient  should  be  laid 
upon  his  back  on  the  floor,  with  the  leg  extended  as  far  as  pos- 
sible.   The  operator  then  lifting  the  limb,  places  the  heel  upon 
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his  own  shoulder  so  as  to  relax  the  large  muscle  above  the  knee, 
and  finally,  with  his  hands,  pushes  the  knee-pan  into  its  natural 
position. 

Dislocation  inward  may  be  reduced  in  the  same  manner. 

Displacement  uptvard,  being  the  result  of  a  rupture  of  the  liga- 
ment, is  to  be  treated  as  though  it  were  a  transverse  fracture  of 
this  bone.  (See  Fracture  of  the  Knee-cap, )  The  torn  ligament 
usually  heals  after  six  or  eight  weeks,  but,  as  in  the  case  of  frac- 
ture, is  longer  than  natural.  This,  however,  does  not  seriously 
impair  the  motion  of  the  limb. 

Dislocation  doivmvard,  or  rupture  of  the  muscle,  is  also  to  be 
treated  as  a  fracture  by  placing  the  limb  upon  an  inclined  plane 
with  bandaging,  as  directed  in  the  section  upon  Fracture  of  the 
Knee-cap. 

In  displacement  edgetvise,  the  patient  is  to  be  placed  in  the 
same  position  as  in  dislocation  outward,  with  the  heel  of  his  ex- 
tended leg  resting  upon  the  shoulder  of  the  operator.  Pressure  in 
the  direction  we  wish  to  carry  the  bone  is  then  made  with  the 
fingers  against  the  upper  margin,  while  pressure  in  the  opposite 
direction  should  be  made  against  the  loiver  margin  with  the 
rounded  handle  of  a  large  door-key,  or  some  similar  implement. 
Should  this  fail,  we  may  succeed  by  alternately  bending  and 
straightening  the  knee,  while  the  pressure  is  still  kept  up.  The 
last  method  will  be  more  likely  to  effect  reduction,  if,  while  the 
manipulation  of  the  joint  and  pressure  upon  the  displaced  knee- 
pan  are  continued,  an  assistant  also  makes  firm  pressure  down- 
ward with  both  hands  spread  over  the  large  muscles  of  the  thigh, 
four  or  five  inches,  more  or  less,  above  the  knee. 

The  knee-joint  is  so  complicated  and  sensitive  and  so  prone  to 
take  on  inflammation,  that  it  requires  the  gentlest  handling.  There 
should  be  as  little  delay  as  possible  in  reducing  the  displacement, 
and  any  careful  person  had  better  undertake  it  than  wait  too  long 
for  a  surgeon.  After  the  dislocation  has  been  reduced,  the  patient 
should  be  placed  in  bed,  with  a  splint  of  pasteboard,  leather,  or 
bark,  under  and  at  each  side  of  the  knee,  and  hot  or  cold  applica- 
tions be  made  until  the  inflammation  has  subsided.  When  this  is 
effected  the  knee  must  be  supported  by  a  strong  leather  knee-cap, 
for  a  month  at  least,  to  give  time  for  the  ligaments  to  unite  firmly. 
These  dislocations  are  apt  to  recur,  and  it  is  safer  to  wear  the  pro- 
tecting knee-cap  for  a  year  or  more.  Indeed  some  persons  are 
obliged  to  wear  them  always. 
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Dislocation  of  the  Semi-Lunar  Cartilages  of  the  Knee. 

If  the  reader  will  refer  to  the  anatomy  of  the  knee-joint,  he  "will 
see  that  the  upper  end  of  the  large  bone  of  the  leg  {tibia)  has  a 
flat  surface  upon  which  rest  the  two  rounded  protuberances  {con- 
dyles), which  form  the  lower  end  of  the  thigh-bone.  To  this  flat 
surface  are  attached  the  crescentic  or  half-moon  shaped  {semi-lu- 
nar) cartilages — one  at  each  side — and  they  serve  to  deepen  this 
surface  and  form  two  depressions,  one  for  each  condyle.  The 
outer  borders  of  these  cartilages  are  thick  and  rounded,  while  the 
inner  borders  are  thin  and  hollowed.  Each  cartilage  covers  about 
two-thirds  of  its  half  of  the  flat  surface,  while  the  centre  is  not 
covered  by  the  flattened  ring  of  cartilage.  In  dislocation  of  one 
of  these  cartilages,  a  portion  of  it  is  torn  by  violence  from  its 
attachment  to  the  flattened  surface  at  the  head  of  the  large  bone 
of  the  leg,  and  is  either  slipped  forward  or  backward  from  beneath 
the  prominence  of  the  thigh-bone  which  rests  upon  it,  or  it  may 
be  doubled  inward  in  such  a  manner  as  to  wedge  the  bones  which 
form  the  joint,  and  greatly  impede  motion.  It  generally  happens 
to  persons  who  have  weak  or  relaxed  joints,  or  in  those  whose 
knee-joints  have  been  the  seat  of  injury  or  inflammation,  but  it 
also  sometimes  occurs  to  the  strongest  and  most  robust.  The  inner 
cartilage  is  oftener  displaced  than  the  outer.  It  is  generally 
caused  by  twisting  the  knee,  by  tripping  over  a  stone,  or  other  ob- 
stacle, while  walking,  or  in  rising  from  a  kneeling  posture.  It  has 
occurred  from  simply  turning  in  bed. 

Signs. — Whatever  be  the  cause  of  the  accident,  the  patient  is 
seized  at  once  by  a  sharp,  sickening  pain  in  the  knee.  This  is  at 
once  fixed  in  a  half -bent  position,  and  any  attempt  at  straightening 
the  leg  is  followed  by  pain  more  or  less  severe.  When  the  intense 
agony  which  accompanies  the  accident  has  subsided,  a  painful 
spot  is  left.  If  the  cartilage  is  not  replaced,  inflammation  and 
swelling  of  the  joint  will  soon  occur.  The  patient  cannot  stand 
upon  the  injured  limb,  and,  if  examined  early,  a  depression  may 
be  found  on  the  side  of  the  affected  joint. 

Treatment. — This  is  one  of  the  dislocations  which  especially  de- 
mands the  services  of  a  surgeon,  as  its  reduction  is  always  diffi- 
cult and  sometimes  impossible,  without  the  use  of  ether.  The 
patient  should  lie  upon  his  back  with  the  thigh  strongly  bent  at 
the  hip,  and  the  operator  should  place  one  hand  in  the  hollow 
under  the  knee  and,  grasping  the  limb  with  the  other  hand  just 
above  the  ankle,  should  bend  the  knee  suddenly  and  forcibly,  and 
then  rapidly  straighten  it,  combining  these  movements  with  a 
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twisting  outward  and  rocking  motion  of  the  joint.  If  the  ma- 
nipulation is  successful  the  patient  can  move  the  joint  at  once. 
Sometimes,  when  all  efforts  at  relieving  the  displacement  have 
failed  (and  failures  occur  even  to  the  best  of  surgeons),  the  pa- 
tient himself  has  unconsciously  replaced  the  cartilage  by  some 
accidental  movement ;  he  should,  therefore,  be  kept  in  bed  and 
allowed  to  move  the  limb  but  not  stand  upon  it.  When  reduction 
has  been  effected  the  joint  should  be  kept  in  a  splint,  and  the  al- 
most inevitable  inflammation  be  combated  by  means  of  hot  or  cold 
water  applied  with  woollen  cloths,  or  the  application  of  leeches 
around  the  joint,  and  rest.  The  patient  should  afterward  wear  a 
laced  or  an  elastic  knee-cap,  as  this  dislocation  is  very  liable  to 
recur. 

Dislocation  of  the  Knee-Joint. 

The  head  of  the  large  inner  bone  of  the  leg  (tibia)  which  forms 
the  floor  of  the  knee-joint  may  be  dislocated  forward,  backward, 
or  to  either  side.  In  most  cases  the  dislocation  is  incomplete, 
and  complete  displacements  are  usually  either  compound,  that  is, 
associated  with  the  fracture  of  a  bone,  or  complicated  by  an  opening 
into  the  joint,  or  by  extensive  tearing  of  the  soft  parts.  Disloca- 
tions of  the  knee  are  of  infrequent  occurrence,  owing  to  the  nu- 
merous and  powerful  ligaments  by  which  the  bones  forming  the 
joint  are  held  in  place.  In  the  partial  or  incomplete  dislocation, 
well  directed  and  intelligent  manipulation  will  usually  effect  re- 
duction with  comparative  ease,  but  the  services  of  a  surgeon  are 
absolutely  essential  in  the  complete  form,  as  immediate  amputa- 
tion is  often  necessary. 

These  accidents  may  result  from  direct  or  indirect  violence, 
such  as  twisting  the  thigh  upon  the  leg  by  stepping  into  a  hole 
while  walking  rapidly.  The  dislocation  forward  is  usually  occa- 
sioned by  falls  upon  the  foot  while  the  knee  is  bent,  or  by  some 
force  which  forces  the  lower  end  of  the  thigh-bone  backward  be- 
hind the  head  of  the  tibia.  The  writer  once  treated  a  case  of  this 
form  in  which  the  patient  was  twitched  with  great  violence  against 
a  fence  rail  by  a  vicious  colt  he  was  leading,  striking  his  thigh 
just  above  the  knee-pan.  The  dislocation  was  nearly  complete, 
and  the  ligaments  and  tendons  were  extensively  torn.  Twenty 
years  have  not  sufficed  to  restore  the  integrity  of  the  joint. 

Signs. — These  dislocations  are  readily  made  out  by  the  peculiar 
deformity  they  display.  In  displacement  forward  the  head  of  the 
lower  bone  {tibia)  is  pushed  up  and  forward,  generally  presenting 
a  somewhat  twisted  appearance.    The  knee-pan  is  drawn  above 
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its  natural  position  into  the  depression  above  the  head  of  the  tibia, 
and  it  can  be  lifted  up  with  the  thumb  and  fingers,  as  the  large 
muscles  upon  the  front  of  the  thigh  are  much  relaxed.  The  two 
protuberances  upon  the  lower  end  of  the  thigh-bone  are  found  in 
the  ham,  back  of  the  knee,  where  they  form  two  well-marked 
bunches.  Sometimes  so  much  pressure  is  thus  made  upon  the 
large  arteries  that  the  circulation  of  blood  is  impeded  in  the  top 
of  the  foot,  and  the  patient  complains  of  pain  and  numbness 
of  this  part.  The  leg  may  be  somewhat  shortened,  the  shortening 
being  greater  the  nearer  the  dislocation  approaches  the  complete 
form. 

In  the  dislocation  backward  the  head  of  the  tibia  is  found  be- 
hind the  knee,  forming  a  prominence  easily  recognized,  while  in 
front  of  the  joint  there  is  a  large  projection  formed  by  the  lower 
end  or  condyles  of  the  thigh-bone.  Below  this  we  shall  find  the 
knee-pan  with  a  strongly-marked  depression  upon  each  side,  with 
its  ligament  and  the  tendon  of  the  large  muscle  above  the  knee 
stretched  tightly  over  the  end  of  the  displaced  thigh-bone.  The 
shortening  (if  any  exists)  is  less  than  in  the  dislocation  forward. 

Sidewise  or  lateral  dislocations  are  marked  by  a  bony  promi- 
nence at  the  inside  or  outside  of  the  knee,  according  to  the  new 
position  of  the  head  of  the  bone.  A  depression  exists  in  the  natu- 
ral situation  of  the  knee-pan,  while  this  bone  itself  is  pushed  to 
one  side  or  the  other.  The  limb  is  twisted,  and  there  is  an  increase 
in  the  width  of  the  joint. 

Treatment. — As  a  rule  these  dislocations  are  replaced  without 
much  difficulty.  In  case  of  lateral  dislocation,  simply  drawing 
down  the  leg  {extension),  aided  by  direct  pressure  in  the  proper 
direction,  upon  the  displaced  bones,  is  all  that  is  required.  In 
dislocations  backward  the  knee  should  be  forcibly  bent  while  di- 
rect pressure  is  made  by  an  assistant,  and  a  rocking  motion  may 
also  be  imparted  to  the  limb  by  the  operator.  In  dislocations  for- 
ward this  manipulation  should  simply  be  reversed. 

The  after-treatment  is  very  important,  as  great  swelling  and 
much  inflammation  are  to  be  expected.  The  limb  should  be  laid  in 
a  long  box  suitably  padded,  and  hot  or  cold  applications  be  made 
until  the  acute  symptoms  have  subsided. 

In  the  case  mentioned  above,  the  writer  was  indebted  to  an  ex- 
perienced old  lady  for  a  suggestion  which  gave  the  patient  speedy 
relief,  and  which  has  often  been  used  in  other  cases  with  equal 
success.  It  was  to  steep  a  quantity  of  ''Lobelia  "or  "  Indian  to- 
bacco," as  it  is  called,  and  add  to  the  infusion  an  equal  quantity 
of  rum  or  diluted  alcohol.  The  knee  was  enveloped  in  cloths  wet 
with  this  mixture,  applied  hot  and  changed  when  cool.    The  pain 
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and  inflammation  were  controlled  wonderfully  soon.  The  addi- 
tion of  poppy  leaves  or  heads  to  the  lobelia  is  very  beneficial  in 
relieving  pain.  If  the  means  are  at  hand  it  is  more  convenient  to 
prepare  this  lotion  by  adding  to  half  a  pint  of  hot  water  four  or 
five  tablespoonfuls  of  the  tincture  of  lobelia,  and  an  equal  quantity 
of  laudanum.  As  the  inflammation  subsides,  reduce  the  strength 
of  the  wash  by  adding  a  larger  quantity  of  hot  water,  as,  if  too 
long  continued,  it  may  cause  troublesome  vomiting  and  depres- 
sion of  the  system.  As  already  suggested,  this  application  has  a 
wide  range  of  usefulness,  and  can  be  applied  to  any  swollen  and 
inflamed  joint  where  the  skin  has  not  been  extensively  torn. 

After  recovery  from  dislocations  of  the  knee  the  patient  should 
not  be  allowed  to  move  or  stand  until  the  joint  has  been  pro- 
tected by  an  elastic  knee-cap  or  a  firm  bandage. 

Dislocation  of  the  Head  of  the  Outer  Bone  of  Leg. 

This  is  a  very  unusual  accident,  and  is  seldom  seen  except  as  a 
complication  of  more  serious  injuries  of  the  knee.  It  may  be  dis- 
placed either  forward  or  backward,  and  is  generally  the  result  of 
sudden  and  violent  contraction  of  the  muscles  which  are  attached 
near  the  head  of  this  bone. 

Signs. — This  dislocation  is  easily  made  out,  as  the  head  of  the 
bone  lies  near  the  skin  at  the  outside  of  the  leg  just  below  the  knee. 
A  very  brief  examination  will  enable  one  to  decide  whether  it  is 
out  of  place,  and  whether  it  is  too  far  in  front  of,  or  behind  its 
natural  position. 

Treatment. — According  to  Dr.  Hamilton,  it  is  most  easily  re- 
duced by  bending  the  knee  and  making  direct  pressure  upon  the 
head  of  the  bone.  A  few  thicknesses  of  cotton  cloth,  folded  so  as 
to  form  a  compress  three  inches  long  and  two  inches  wide,  should 
then  be  placed  over  the  head  of  the  bone  and  secured  by  a  band- 
age applied  firmly  enough  to  keep  the  bone  in  place.  The  same 
rules  for  combating  inflammation  apply  here  as  in  other  disloca- 
tions of  the  knee,  and  the  knee-cap  should  be  worn  as  directed. 

Dislocations  of  the  Ankle. 

Dislocations  of  this  complicated  joint  are  generally  caused  by 
jumping  from  great  heights  or  from  carriages  in  motion,  and  may 
occur  in  four  directions,  each  of  which  is  often  complicated  with 
fracture  of  either  or  both  of  the  bones  of  the  leg,  viz.  :  the  tibia 
and  fibula.    The  displacements  may  be  complete  or  incomplete. 
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but  the  latter  form  is  most  common,  as  complete  dislocations  are 
almost  invariably  associated  with  fractures.  In  simple  disloca- 
tions the  bones  are  forced  either  forward  or  backward,  while  dis- 
locations inward  or  outward  are  accompanied  by  such  extensive 
breaking  of  bone  and  tearing  of  ligaments,  etc.,  that,  strictly 
speaking,  they  should  be  considered  and  treated  as  fractures.  (See 
Sections  upon  Fractures  of  Lower  Extremity  of  the  Leg  and  of  the 
Ankle. ) 

By  referring  to  the  description  of  this  joint  in  the  chapter  upon 
Anatomy,  it  will  be  seen  that  the  bone  forming  the  lower  portion 
or  floor  of  this  joint  (the  astragalus)  is  fitted  into  a  sort  of  mortise 
formed  by  the  bones  of  the  leg.  The  lower  end  of  the  small  outside 
bone  of  the  leg — -the  fibula — laps  over  the  astragalus  considerably, 
while  a  projection  upon  the  outer  edge  of  the  large  bone  points 
downward  and  is  deepened  by  a  rim  of  cartilage.  The  cavity  or 
mortise  thus  formed  is  the  socket  in  which  the  astragalus  plays, 
protected  by  bone  upon  both  sides,  while  in  front  and  behind  there 
is  nothing  but  strong  ligaments  and  tendons  to  prevent  displace- 
ment. 

Signs. — Dislocation  of  the  foot  backward  is  usually  produced 
by  a  violent  forcing  of  the  bones  of  the  leg  forward  while  the  foot 
is  fixed,  and  is  readily  known  by  the  shortening  of  the  upper  and 
front  portion  of  the  foot,  with  the  toes  pointing  downward,  while 
the  heel  is  proportionately  elongated  and  points  upward. 

Dislocation  of  the  foot  forward  is  a  very  rare  accident,  and  it  is 
generally  incomplete.  It  is  recognized  by  symptoms  precisely 
opposite  to  those  just  described,  as  here  the  heel  is  shortened  and 
the  foot  lengthened.  In  the  latter  form  of  displacement  the  upper 
surface  of  the  artragalus  may  be  felt  by  the  fingers. 

Dislocation  of  the  foot  outward  is  known  to  surgeons  as 
''PotVs"  fracture  (see  page  G89),  as  the  outer  bone — the  fibula — is 
generally  broken  two  or  three  inches  above  the  outer  ankle-bone  or 
the  external  malleolus.  It  is  caused  by  sudden  and  forcible  turning 
of  the  foot  outward — the  outer  edge  of  the  sole  being  raised  and 
the  inner  edge  turned  downward  toward  the  ground.  There  is  a 
depression  at  the  lower  end  of  the  outer  bone,  and  a  corresponding 
prominence  upon  the  other  side  of  the  leg  caused  by  the  displace- 
ment of  the  inner  bones.  There  is  always  a  fracture  of  one  or 
both  bones. 

Dislocation  of  the  foot  imvard  is  the  counterpart  of  outward 
dislocation,  but  with  the  symptoms  reversed — for  in  this  the  force 
that  twists  the  foot  inward  turns  its  outer  edge  to  the  ground. 
The  lower  end  of  the  inner  bone  is  generally  broken  off.  The 
tibia  being  a  much  larger  bone  than  the  fibula,  the  force  required 
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to  produce  the  dislocation  is  very  great,  and  consequently  it  is 
more  rare. 

The  fibula  is  frequently  fractured  and  drawn  outward  with  the 
astragalus  against  which  it  rests.  The  accident  may  be  recog- 
nized by  the  prominence  of  the  outer  bone  of  the  ankle,  and  by  the 
sole  of  the  foot  looking  directly  inward. 

The  last  form  of  this  dislocation  is  of  very  rare  occurrence,  and 
yet  should  be  mentioned  to  prevent  possible  confusion  in  diagnosis. 
This  is  a  displacement  of  the  bones  of  the  leg  at  their  lower  ex- 
tremities, in  which  the  tibia  and  fibula  are  forced  apart,  and  the 
astragalus  driven  up  between  them.  It  is  usually  produced  by  a 
fall  from  a  considerable  height,  and  upon  one  or  both  feet.  The 
ankle  bones  {malleoli)  are  widely  separated,  the  depth  of  the  foot 
from  the  lower  edge  of  the  ankle  to  the  ground  is  lessened,  and  the 
movements  of  the  foot  are  nearly  lost.  This  form  may  exist  with- 
out fracture.  These  dislocations  frequently  result  in  permanent 
stiffness  of  the  ankle,  and  a  perfect  recovery  is  a  rare  exception  to 
this  rule. 

Treatment. — In  most  cases  these  dislocations  may  be  replaced 
by  extension  and  well-directed  pressure.  Sometimes  it  may  be 
found  necessary  to  bend  the  leg  strongly,  and  then  make  proper 
manipulation.  The  lower  extremities  of  the  leg  bones  and  the 
foot  may  be  pressed  forward  or  backward,  according  to  the  direc- 
tion of  the  dislocation.  The  swelling  and  inflammation  which  fol- 
low the  accident  must  be  treated  by  hot  or  cold  applications,  etc. , 
as  directed  for  the  after-treatment  in  dislocations  of  the  knee.  To 
prevent  a  recurrence  of  the  displacement,  the  joint  should  be  sup- 
ported by  light  pasteboard  or  leather  splints  until  the  inflamma- 
tion and  swelling  have  subsided,  when  a  starch,  or  starch  and 
glue  bandage  should  be  applied.  Reduction  of  lateral  dislocation 
is  usually  easy,  as  the  bones  can  be  moulded  into  place  by  careful 
manipulation.  In  these  cases,  if  the  limb  can  be  saved  at  all,  it 
must  be  treated  as  a  fracture — either  simple  or  compound — and  to 
avoid  repetition,  the  reader  is  referred  to  the  section  upon  the 
Treatment  of  Fractures  of  the  Leg. 

In  compound  or  complicated  dislocations  of  the  ankle,  a  ques- 
tion as  to  the  necessity  of  amputation  will  always  arise,  and  there 
should  be  no  delay  in  procuring  the  services  of  a  surgeon,  as  the 
life  of  the  patient  often  depends  upon  his  decision  and  prompt 
action.  In  these  injuries,  as  in  those  of  the  knee,  nothing  but  the 
greatest  emergency  can  justify  a  non-professional  person  in  an 
.  attempt  to  treat  them. 
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Dislocations  of  the  Bones  of  the  Foot. 

The  bones  of  the  foot  are  separated  by  anatomists  into  three 
divisions,  and  are  designated  collectively,  the  tarsus,  metatarsus, 
and  phalanges.  The  first  class  mentioned  does  not  strictly  belong 
to  the  foot,  but  bears  the  same  relation  to  it  that  the  wrist  or  car- 
pus does  to  the  hand.  The  bones  of  the  tarsus  are  seven  in  num- 
ber, and  lie  directly  under  the  bones  of  the  leg  forming  the  entire 
back  portion  of  the  foot.  The  astragalus,  the  upper  bone  of  this 
division,  which  with  the  bones  of  the  leg  forms  the  ankle-joint,  is 
occasionally  dislocated  forward  or  backward,  both  from  the 
bones  of  the  leg  above,  and  from  the  other  bones  of  the  tarsus  be- 
neath. These  injuries  are  caused  by  falling  with  great  force  upon 
the  feet,  or  by  jumping  from  a  carriage  or  a  railway  car  when  in 
rapid  motion.  Dislocations  to  one  side  or  the  other  also  occur,  but 
are  associated  with  fracture  of  the  bones  of  the  leg,  and  sometimes 
of  the  astragalus  itself. 

Signs. — In  displacement  forward,  the  leg  may  be  somewhat 
shortened,  the  astragalus  projecting  in  front  of  one  or  the  other 
ankle-bones  {malleoli),  while  the  foot  is  thrust  forward  and  twisted 
to  the  opposite  side.  In  the  backward  dislocation  the  foot  is  much 
bent,  the  heel  elongated  and  the  instep  shortened.  Dislocation  of 
the  foot  from  the  astragalus  may  be  known  from  the  turning  in- 
ward or  outward  of  the  foot,  the  prominence  near  the  instep,  and 
the  absence  of  crepitus. 

Treatment. — In  simple  dislocation  reduction  may  be  attempted 
by  making  firm  traction,  the  leg  being  bent  upon  the  thigh,  and  by 
rotating  and  twisting  the  foot  in  the  opposite  direction  to  that  in 
which  it  is  found,  while  firm  pressure  is  made  upon  the  projecting 
astragalus.  Should  these  efforts  fail  after  repeated  trials,  and  no 
surgeon  be  at  hand  to  divide  the  heel-cord  and  thus  effect  reduction, 
the  patient  should  be  kept  upon  the  bed  and  inflammation  kept 
down  or  relieved  by  proper  applications.  With  great  care  he  may 
thus  recover  a  fair  use  of  the  foot,  and  even  if  destruction  of  the 
soft  parts  or  of  the  displaced  bone  does  occur,  it  gives  time  to  secure 
the  attendance  of  a  surgeon  who  may  save  the  foot  by  removing 
a  portion  or  the  whole  of  this  bone. 

Dislocations  backward  are  usually  irreducible,  but  a  very  useful 
foot  often  results  if  the  patient  is  willing  to  submit  to  a  long  but 
necessary  confinement.  Compound  dislocations  absolutely  require 
surgical  aid,  as  the  bone  itself  must  be  removed  or  the  foot  ampu- 
tated, or  destructive  inflammation,  pus-poisoning,  or  lockjaw  may 
result  from  the  want  of  heroic  treatment. 
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Other  Dislocations  of  the  Tarsus. 

Other  dislocations  of  the  tarsal  bones  may  occur  either  singly 
or  two  or  more  together.  The  heel-bone,  or  calcis,  and  the  scaphoid 
may  be  twisted  from  their  junction  with  the  astragalus,  and  the 
cuboid,  the  cuneiform  bones,  and  the  scaphoid  may  also  be  dis- 
placed, either  separately  or  together. 

For  a  description  of  these  bones  and  their  situation  in  the  foot, 
the  reader  is  referred  to  the  appropriate  section  in  the  anatomical 
portion  of  this  work.  A  knowledge  of  the  natural  position  of 
these  bones  in  a  healthy  foot  will  enable  any  one  to  make  a  correct 
recognition  of  the  nature  of  the  displacement,  but  the  operator 
should  be  careful  not  to  mistake  an  inborn  deformity  or  thickening 
of  the  bone-skin  {periosteum)  from  disease  for  a  dislocation. 

Treatment. — Replacement  in  these  cases  may  generally  be  ac- 
complished by  pressure  and  traction,  or  twisting  in  different  direc- 
tions according  to  the  nature  of  the  particular  displacement.  Even 
if  not  successful  in  the  manipulation,  the  foot  will  often  be  service- 
able in  spite  of  the  deformity.  This,  to  the  writer's  own  knowl- 
edge, is  true  of  a  dislocation  of  the  scaphoid  bone. 

Dislocation  of  the  Metatarsal  Bones. 

These  bones  are  situated  between  the  tarsal  bones  behind  and 
the  bones  of  the  toes  in  front,  and  are  rarely  dislocated  except  as  the 
result  of  great  violence,  when  amputation  of  a  part  of  the  foot  will 
be  required.  In  one  case  all  the  metatarsal  bones  were  wrenched 
from  their  attachments  to  the  cuneiform  and  cuboid  bones  and 
thrown  above  them,  where  their  bases  could  be  seen  and  felt.  All 
efforts  at  replacement  failed,  but  a  good  foot  was  secured  event- 
ually. Single  bones  in  this  locality  have  been  dislocated,  but  so 
rarely  as  to  require  no  comment,  as  reduction  can  only  be  ef- 
fected (if  at  all)  by  traction,  twisting,  and  pressure.  In  any  event 
the  foot  should  be  supported  by  suitable  splints  for  a  proper  length 
of  time  ;  and  in  none  of  the  accidents  above  mentioned  should  there 
be  any  delay  in  securing  the  aid  of  a  surgeon,  if  it  is  possible  to  do 
so. 

Dislocation  of  the  Toes. 

Dislocations  of  the  bones  of  the  toes  are  exceedingly  rare,  being 
much  less  common  than  those  of  the  fingers.  They  are  usually 
displaced  upward  by  some  force  applied  to  the  ends  of  the  toes, 
and  are  generally  associated  with  fracture.  The  great  toe,  from 
its  exposed  situation,  is  the  one  usually  dislocated,  and,  as  in  the 
Vol.  I.— 48 
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thumb,  great  difficulty  is  sometimes  experienced  in  effecting  re- 
duction. The  same  rules  apply  here  as  in  the  case  of  the  thumb, 
and  reduction  may  be  attempted  in  the  same  manner.  If  tilting 
the  toe  upward  so  that  it  stands  erect,  and  then  pushing  the  base 
of  the  toe  over  the  rounded  end  of  its  corresponding  metatarsal 
bone  does  not  restore  the  joint,  strong  traction  and  bending,  with 
well-directed  pressure,  may  be  resorted  to. 

A.  B.  CEOSBY,  M.D. 
H.  H.  CKOSBY,  M.D. 


Bruises. 

A  blow  falling  upon  any  part  of  the  body  causes  a  rupture  of 
the  veins  and  arteries  of  the  parts,  and  from  these  vessels  the 
blood  is  poured  out  into  the  tissues.  If  the  vessels  ruptured  are 
large  or  numerous,  and  the  tissues  loose,  the  quantity  of  blood 
poured  out  of  the  vessels  into  the  tissues  will  be  greater  than  when 
only  small  or  few  vessels  are  ruptured  in  dense  tissues.  Imme- 
diately following  such  a  rupture  of  veins  and  arteries,  a  circum- 
scribed swelling  will  occur,  and  soon  the  blood  will  come  so  near 
the  surface  as  to  give  the  skin  a  dark  or  "  bruised  "  appearance. 

Bruises  are  more  or  less  painful  as  they  occur  in  the  more  or 
less  sensitive  parts  of  the  body.  Thus  a  bruised  finger  or  lip  will 
be  very  painful,  while  a  similar  injury  of  other  parts  may  be  less 
so.  The  swelling  and  discoloration  resulting  from  bruises  are  not 
always  most  marked  at  the  site  of  the  injury,  for  the  blood,  to  the 
accumulation  of  which  discoloration  and  swelling  are  due,  may 
be  prevented  from  coming  to  the  surface  at  a  point  opposite  the 
injury,  but  may  be  made  to  pass  to  some  distant  point  by  the  re- 
sistance offered  by  broad  tendinous  tissue.  If  a  blow  falls  obliquely 
upon  the  surface,  the  outer  skin  (epidermis)  is  removed  from  the 
more  resisting  true  skin  beneath,  and  if  it  is  not  immediately 
separated,  it  is  presently  lifted  by  the  accumulation  of  blood  or 
bloody  serum  under  the  epidermis,  forming  a  "blood  blister." 
8ome  hours  after  a  bruise  has  occurred  the  margin  begins  to  be- 
come thick,  hard,  and  painful ;  this  is  due  to  the  occurrence  of 
inflammation  at  this  line. 

Treatment. — The  treatment  of  bruises  must  be  determined  by 
the  conditions.  In  the  very  beginning,  while  yet  the  blood  is  flow- 
ing from  the  vessels  into  the  tissues,  it  is  desirable  to  check  the 
flow,  and  this  is  best  done  by  cold,  as  ice,  cold  water,  or  cold  air  ; 
by  keeping  the  part  wet  with  a  spray  of  sulphuric  ether,  rhigoline, 
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benzine,  or  any  other  liquid  that  evaporates  rapidly.  [This  must 
be  done  at  a  considerable  distance  from  an  open  fire  or  light,  as 
the  vapor  of  these  liquids  is  very  inflammable.]  By  applying  the 
hand  at  once  to  the  part  upon  which  a  blow  has  fallen,  and  making 
firm  pressure  for  half  an  hour,  the  flow  of  blood  may  be  prevented; 
or  a  bandage  may  be  snugly  and  neatly  applied  ;  but  this  must 
not  be  allowed  to  remain  more  than  thirty  minutes,  if  tightly  ap- 
plied. The  hand  is  safer  and  better.  By  elevating  the  bruised 
part,  the  flow  of  blood  into  it  is  retarded,  and  the  quantity  poured 
out  into  the  tissues  diminished.  In  case  of  bruises  about  the  face, 
it  is  sometimes  especially  desirable  to  prevent  discoloration  ;  here 
cold  may  be  applied  at  once,  and  pressure  by  the  hand.  A  com- 
mon and  very  objectionable  practice  in  these  cases,  is  to  apply 
leeches,  with  the  hope  that  they  will  draw  out  the  "  bruised  blood." 
On  the  contrary,  they  not  only  do  not  draw  out  the  effused  blood, 
but  are  sure  to  leave  marked  discolorations  at  the  site  of  each  bite. 
At  this  period  leeches  can  do  no  possible  good,  but  always  do  harm. 
Perfect  rest  is  also  valuable  in  preventing  the  large  accumulation 
of  blood,  and  this  should  always  be  practised. 

It  sometimes  happens  that  the  flow  is  so  abundant  as  to  cause, 
by  the  rapid  withdrawal  of  a  large  quantity  of  blood  suddenly 
from  the  circulation,  considerable  faintness.  In  such  cases  the 
head  should  be  placed  on  a  level  with  the  body,  or  the  trunk  may 
be  kept  in  an  inclined  position  above  the  head.  When  a  large 
accumulation  occurs,  some  persons  are  tempted  to  withdraw  it 
from  its  abnormal  site  by  a  pump  and  small  tubular  needle  (aspi- 
rator), lest  if  it  remain  it  should  putrify.  This  is  always  bad 
practice,  since  large  quantities  of  blood  thus  occupying  the  tissues 
are  again  taken  back  into  the  blood-vessels  ;  and  besides,  the  process 
by  which  it  is  proposed  to  remove  the  fluid  is  much  more  likely  to 
lead  to,  than  prevent  putrefaction. 

In  case  of  large  accumulation  of  blood,  there  will  be  of  neces- 
sity a  breaking  down  of  the  tissues  by  the  mechanical  pressure  of 
the  blood,  with  stretching  and  narrowing  of  the  blood-vessels  that 
pass  through  and  about  the  accumulation,  and  this  will  diminish 
the  blood  supply  to  the  bruised  tissues.  Now  if,  to  this  diminished 
circulation,  the  depressing  influence  of  long-continued  cold  be 
added,  there  will  be  danger  of  mortification,  so  that  as  soon  as  the 
blood-flow  into  the  tissue  is  checked,  the  part  may  be  left  exposed; 
and  if  the  temperature  of  that  surface  is  below  the  normal  tem- 
perature, the  part  should  be  covered  by  dry  or  wet  warm  cloths, 
or  bottles  of  warm  water  should  be  kept  near  it.  After  a  few  days 
it  may  be  found  that  the  patient  has  fever,  and  that  the  tempera- 
ture of  the  bruised  part  is  greater  than  in  health  and  is  painful 


756 


ACCIDENTS  AND  EMERGENCIES 


and  tender ;  in  other  words,  there  is  inflammation.  Now  evapo- 
rating lotions,  as  lead-water,  pure  water,  vinegar  and  water,  tinc- 
ture of  calendula,  tincture  of  arnica,  or  alcohol  and  water  [see 
Formulas]  may  be  applied  and  cooling  drinks  given,  and  a  dose 
of  Epsom  salt  administered. 

This  inflammation  may  result  in  the  formation  of  matter,  or 
putrefaction  may  occur.  In  either  case  the  whole  of  the  fluid 
should  be  discharged  by  a  free  incision,  and  if  the  material  dis- 
charged should  be  offensive,  the  cavity  should  be  washed  out  once 
or  twice  a  day  with  a  solution  of  carbolic  acid,  boracic  acid,  or 
alcohol  and  water.  This  procedure  requiring,  of  course,  the 
aid  of  a  surgeon ;  and  this  should  be  continued  until  the  matter 
ceases  to  be  offensive.  If,  on  the  contrary,  the  swelling  remains 
for  several  days  or  weeks  without  inflammation  or  putrefaction, 
the  application  of  hartshorn  liniment,  or  some  other  stimulating 
substance,  may  aid  in  its  disappearance.  In  the  disappearance  of 
the  dark  discoloration,  the  dark  blue  or  purple  assumes  a  greenish 
orange  and  finally  a  light  lemon  color. 

In  every  case  of  severe  bruise,  after  the  application  of  cold 
and  pressure,  the  family  physician  should  be  called  in  to  take 
charge  of  the  patient  and  relieve  the  family  of  what  may  be  a 
grave  responsibility. 

Convulsions 

may  depend  on  improper  food  ;  in  such  cases  an  emetic  should  be 
administered. 

A  teaspoonful  of  powdered  alum  dissolved  in  half  a  glass  of 
cold  water,  or  the  same  proportion  of  ground  mustard  and  warm 
water,  will  act  quickly  and  efficiently.  Most  cases  of  convulsions 
cannot,  by  the  friends,  be  traced  directly  to  a  cause,  hence  it  is  im- 
portant to  call  a  physician,  and  until  his  arrival,  the  patient  may 
with  safety  be  put  in  a  warm  bath  or  wrapped  in  blankets  wrung 
out  of  hot  water  ;  and  in  all  cases  in  which  the  face  is  flushed,  cold 
water  should  be  applied  to  the  head. 

If  very  violent,  the  patient  should  be  placed  on  a  large  bed,  and 
the  movements  restrained,  so  that  the  body  and  limbs  shall  not  be 
bruised  or  cut.  Especial  attention  should  be  given  to  the  tongue, 
as  this  is  liable  to  be  severely  bitten.  The  liandle  of  a  table-knife, 
a  cork,  or  bit  of  wood,  should  be  held  between  the  teeth  at  the 
corner  of  the  mouth  until  the  convulsions  cease. 

In  cases  of  females  over  12  years  of  age,  it  is  always  safe  to 
administer  a  tablespoonful  of  tincture  of  assafoetida  [mixed  with 
half  a  glass  of  water,  and  in  case  this  cannot  be  swallowed,  it  may 
be  injected  into  the  bowel  by  means  of  a  syringe]. 
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Smothering — Choking,  Strangling,  Drowning,  Suffocation  by- 
Drowning,  Hanging. 

The  condition  expressed  by  these  terms  is  that  in  which  the 
breath  is  stopped,  and  will  be  indicated  by  the  starting  eye,  the 
livid  lips  and  face,  the  expression  of  terror  presented  by  the  coun- 
tenance if  the  patient  be  seen  before  consciousness  is  lost.  In 
this  stage,  as  in  that  which  follows,  the  important  matter  is  to  re- 
move the  conditions  tliat  gave  rise  to  the  obstructed  breathing. 
Loosen  the  deadly  grip  from  the  throat,  cut  the  strangling  cord, 
drag  from  the  water,  remove  from  the  suffocating  gases.  A  later 
stage  presents  itself  when  all  struggling  has  ceased,  when  the  fea- 
tures are  expressionless,  when  the  glare  of  the  eye  adds  nothing 
to  the  expression  of  terror,  and  when  the  history  and  surroundings 
almost  indicate  the  cause  of  the  condition.  If  in  any  case  the 
body  is  yet  warm,  an  effort  should  be  made  to  revive  the  patient, 
and  one  should  bear  in  mind  that  the  time  is  indefinite  during 
ivhich  none  of  the  usual  expressions  of  life  are  present,  and  yet  a 
spark  of  life  may  remain  and  may  be  made  to  gloiv  in  the  etitire 
body. 

Treatment. — If  the  case  be  one  of  drowning,  the  head  should 
be  placed  low,  the  body  for  a  moment  turned  on  the  face,  the  ab- 
domen compressed  by  being  placed  over  some  prominent  body — a 
barrel,  a  stool,  the  edge  of  a  boat,  the  knee,  or  anything  that  will 
make  pressure  while  the  body  is  on  the  face.  After  the  water  that 
readily  discharges  in  this  position  has  escaped,  begin  a  process 
that  is  equally  applicable  in  every  case  of  obstructed  respiration: 
place  the  patient  on  his  back,  let  the  head  hang  over  the  end  of  a 
bench  or  bank  of  earth,  stand  above  the  head,  seize  the  arms  below 
the  elbows,  draw  the  arms  steadily  and  firmly  above  the  patient's 
head,  hold  them  there  firmly  for  two  seconds,  carry  the  arms  down 
so  that  the  elbows  rest  against  the  sides,  and  press  the  arms  below 
the  elbows  on  the  upper  part  of  the  abdomen.  As  the  arms  are 
held  above  the  head,  the  air  will  be  heard  to  rush  into  the  lungs, 
and  as  the  abdomen  is  pressed  by  the  arms  the  air  will  rush  out  of 
the  chest ;  and  this  manoeuvre  should  be  executed  fifteen  or  eigh- 
teen times  a  minute. 

This  should  be  kept  up  during  ten  minutes,  and  now  some  one, 
not  excited,  should  place  his  ear  over  the  heart  of  the  patient,  and 
should  the  sound  of  the  heart  be  heard,  the  artificial  breathing 
should  be  kept  up  until  the  patient  breathes  regularly  and  suffi- 
ciently. If,  in  the  beginning  of  this  artificial  breathing,  the  blueness 
is  observed  to  become  less,  there  is  reason  to  hope  for  final  success. 
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Children  and  even  grown  persons  are  choked  by  masses  of  food 
or  while  laughing — a  bean,  a  button,  a  bead,  a  pebble,  a  grain  of 
corn,  a  coin,  or  some  other  body  may  get  into  the  throat  and  choke 
the  patient.  The  head  should  be  held  low  with  the  face  down- 
ward; the  finger  is  made  to  search  the  throat  and  remove  the 
foreign  body  if  found.  The  body  may  be  violently  shaken,  and  in 
case  the  offending  body  be  one  that  may  pass  into  the  windpipe, 
the  finger  should  be  pressed  on  the  Adam's  apple  while  the  patient 
is  coughing,  and  not  infrequently  it  will  be  ejected.  In  any  case, 
if  the  patient  is  not  relieved  at  once,  a  physician  should  be  called. 

Howard's  Method  of  Treating  the  Drowned. 

The  following  method,  introduced  by  Dr.  Benjamin  Howard,  of 
New  York,  has  been  for  some  time  in  use  by  the  N.  Y.  Harbor 
Police,  and  was  awarded  a  prize  by  the  American  Medical  Asso- 
ciation: 

"Rule  1. — Upon  the  nearest  dry  spot  expose  the  patient  to  a  free 
current  of  air;  rip  the  clothing  away  from  the  waist,  and  give  a 
stinging  slap  upon  the  pit  of  the  stomach.  If  this  fails  to  arouse 
the  patient,  proceed  to  force  and  drain  away  the  water  which  has 
entered  the  chest  and  stomach,  according  to  Rule  2  (Fig.  338). 


Figure  338. 


"Rule  2. — (Fig.  338.)  Turn  the  patient  upon  his  face,  the  pit 
of  the  stomach  being  raised,  upon  a  folded  garment,  above  the 
level  of  the  mouth.  For  a  moment  or  two  make  steady  pressure 
upon  the  back  of  the  stomach  and  chest,  and  repeat  it  once  or 
twice  until  fluid  ceases  to  flow  from  the  mouth. 


ACCIDENTS  AND  EMERGENCIES. 


759 


"Rule  3. — (Fig.  339.)  Quickly  turn  the  patient  upon  his  back, 
with  the  bundle  of  clothing  beneath  it  so  as  to  raise  the  lower  part 
of  the  breast-bone  higher  than  the  rest  of  the  body.  Kneel  beside  or 
astride  of  the  patient,  and  so  place  your  hands  upon  either  side  of 
the  pit  of  the  stomach,  upon  the  front  part  of  the  lower  ribs,  that 
the  fingers  fall  naturally  in  the  spaces  between  them,  and  point 
towards  the  ground.    Now  grasping  the  waist,  and  using  your 


Figure  339. 


knees  as  a  pivot,  throw  your  whole  weight  forward  as  if  you 
wished  to  force  the  contents  of  the  chest  and  stomach  out  of  the 
mouth.  Steadily  increase  the  pressure  while  you  count  one,  two, 
three,  then  suddenly  let  go,  with  a  final  push  which  springs  you 
to  an  erect  kneeling  position.  Remain  erect  upon  your  knees 
while  you  count  one,  two,  then  throw  your  weight  forward  and 
proceed  again  as  before.  Repeat  the  process  at  first  about  five 
times  a  minute,  increasing  the  rate  gradually  to  about  fifteen 
times  a  minute,  and  continue  it  with  the  regularity  of  the  natural 
breathing  which  you  are  imitating.  If  another  person  be  present, 
let  him  with  the  left  hand  hold  the  tip  of  the  tongue  out  of  the  left 
side  of  the  mouth  with  the  corner  of  a  pocket-handkerchief,  while 
with  the  right  hand  he  grasps  both  wrists  and  pins  them  to  the 
ground  above  the  patient's  head, 

"After  Treatment. — "When  breathing  first  returns,  dash  violently 
a  little  cold  water  occasionally  in  the  face.  As  soon  as  breathing 
has  been  perfectly  restored,  strip  and  dry  the  patient  rapidly  and 
completely,  and  wrap  him  in  blankets  only.  Give  hot  brandy  and 
water,  a  teaspoonful  every  five  minutes  the  first  half -hour  and  a 
table-spoonful  every  fifteen  minutes  for  an  hour  after  that.    If  the 
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limbs  are  cold,  apply  friction.  Allow  abundance  of  fresh  air,  and 
let  the  patient  have  perfect  rest. 

"PBACTICAL  SUGGESTIONS — WHAT  TO  AVOID  AND  PREVENT. 

'Avoid  delay.  — Promptness  is  of  the  first  importance.  A  moment 
lost  may  be  a  life  lost.  Waste  no  time  in  gaining  shelter.  When 
gained,  it  oftener  harms  than  helps  the  patient. 

"■Prevent  croivding  around  the  patient. — However  difficult  this 
may  be,  it  must  be  enforced.  Friends  must  not  be  allowed  to 
obstruct  the  circulation  of  air,  nor  to  engage  the  patient  in  con- 
versation when  rallying. 

''Avoid  attempts  to  give  stimulants  before  the  patient  is  well  able 
to  swallow. — It  helps  to  obstruct  respiration,  and  may  choke  the 
patient. 

"Avoid  hurried,  irregular  motions. — The  excitement  of  the  mo- 
ment is  almost  sure  to  cause  this,  in  inexperienced  hands.  Just  as 
a  flickering  candle  moved  carelessly  goes  out,  so  the  heart,  when 
its  beating  is  imperceptible,  needs  but  little  cross-motion  or  inter- 
ruption to  stop  it.  The  movements  of  Rule  3  should  therefore  be 
performed  with  deliberation  and  regularity. 

''Avoid  an  overheated  roo»i.—The  animal  heat  which  is  needed 
cannot  be  supplied  from  without,  but  must  be  generated  within 
the  system.  This  is  best  promoted  by  a  free  supply  of  cool  air  and 
internal  stimulants.  The  vital  heat  resulting  is  best  retained  about 
the  patient's  body  by  blankets  alone. 

"Avoid  giving  up  the  patient  too  soon  to  death. — At  any  time 
within  one  or  two  hours  you  may  be  on  the  very  threshold  of  suc- 
cess, though  no  sign  of  it  be  visible.  Several  times  success  has  been 
known  to  follow  half  an  hour's  apparently  useless  effort.  Rest 
and  watchful  nursing  should  be  continued  for  a  few  days  after 
resuscitation,  or  various  chest  troubles  may  ensue." 

[Revival  of  Still-lDorn  Infants. 

Reference  has  been  made  on  page  427  to  a  condition  of  apparent 
death  which  sometimes  occurs  to  infants  at  the  time  of  birth,  and 
which  is  caused  by  too  long-continued  pressure  on  the  cord,  pro- 
ducing suffocation.  It  must  be  remembered  that  the  infant,  be- 
fore its  birth,  derives  its  oxygen  from  the  blood  of  the  mother, 
through  the  medium  of  the  placenta  and  the  blood-vessels  con- 
tained in  the  navel-cord ;  and  that  so  long  as  this  circulation  of 
blood  continues,  there  is  no  need  for  it  to  make  movements  of  res- 
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piration.  Indeed,  its  lungs  contain  no  air,  and  the  amount  of 
blood  circulating  in  them  is  small.  When  the  infant  is  born,  and 
its  connection  with  the  mother  ceases,  it  then  commences  to 
breathe  and  make  use  of  its  lungs,  instead  of  the  placenta,  as  its 
source  for  air-supply.  When  the  flow  of  blood  from  the  placenta 
has  been  arrested  previous  to  the  birth  of  the  child,  inspiratory 
efforts  take  place  before  it  has  passed  out  from  the  maternal  cavi- 
ties, and  the  consequence  is  that  its  air-passages  become  more  or 
less  filled  with  the  fluids  which  are  in  contact  with  its  mouth  and 
nose  ;  and  it  is,  practically,  in  the  condition  of  a  drowned  person, 
and  needs  to  be  treated  according  to  the  foregoing  directions. 

When  an  infant  does  not  breathe  almost  immediately  after  its 
birth,  if  its  surface  is  red  or  dusky,  and  colder  than  natural  and  its 
lips  blue  ;  if  the  eyes  protrude  ;  its  heart-beats  feebly  (as  shown  by 
the  pulsations  in  the  cord),  and  the  cord  is  distended  with  blood, 
the  following  things  should  be  done  without  a  moment's  delay : 

Lay  it  face  downward  with  its  head  low,  and  press  its  chest  so 
as  to  force  out  any  mucus  that  may  be  in  its  windpipe  ,  clear  out 
its  mouth  with  a  little  finger  covered  with  a  layer  of  a  sheet  or  soft 
napkin.  Then  turn  it  over  and  blow  strongly  into  its  face  and 
spank  its  buttocks.  These  shocks  to  the  surface  will  often  cause 
it  to  breathe  if  the  case  is  not  a  very  serious  one. 

If  it  still  remains  motionless  and  its  face  is  very  swollen  and 
dark,  one  or  two  tablespoonfuls  of  blood  may  be  allowed  to  flow 
from  the  cut  end  of  the  navel-cord,  while  two  dishes  containing 
cold  and  quite  warm  water  are  being  brought.  As  soon  as  possible 
dip  the  child  into  the  warm  water  for  a  moment,  and  then  into 
the  cold — doing  it  quickly — and  repeat  this  several  times  at  in- 
tervals of  a  few  seconds.  This  should  be  continued  for  two  or 
three  minutes.  If,  at  the  end  of  this  time,  the  infant  still  does  not 
breathe,  cover  the  mouth  of  the  child  with  a  piece  of  thin  stuff  of 
any  kind — a  handkerchief,  sheet,  or  napkin,  and  while  its  nose  is 
held  with  a  thumb  and  finger  of  one  hand,  and  the  pit  of  its  stom- 
ach is  pressed  in  with  the  other,  let  the  operator  fill  her  lungs 
with  fresh  air,  and  apply  her  lips  over  the  covered  mouth  of  the 
infant  and  gently  blow  air  into  its  lungs.  The  nose  is  held  to 
prevent  the  air  escaping  in  that  direction,  and  its  stomach  is  com- 
pressed to  prevent  it,  instead  of  the  lungs  being  filled  with  air. 
This  may  be  repeated  several  times. 

Instead  of  this  method,  precisely  the  same  movements  of  its 
chest  may  be  made  as  are  described  in  the  foregoing  pages,  for 
the  revival  of  drowned  persons. 

After  it  commences  to  breathe,  it  should  be  wrapped  in  a  warm 
blanket,  with  its  face  uncovered,  and  it  should  be  closely  watched. 


762 


ACCIDENTS  AND  EMEEGENCIES. 


If  its  breathing  ceases,  blowing  into  its  face  or  slapping  its  chest 
with  the  corner  of  a  wet  towel,  will  set  it  going  again. 

Until  the  child  breathes  regularly  and  has  cried,  no  attempt 
should  be  made  to  wash  or  dress  it. — Ed.] 

[Swallowing  Foreign  Bodies. 

When  foreign  bodies  like  coins,  buttons,  or  marbles,  etc.;  are 
swallowed,  they  usually  pass,  without  difficulty,  into  the  stomach, 
and  it  is  not  often  that  they  cause  trouble  or  fail  to  be  passed 
from  the  bowel  in  the  course  of  a  day  or  two.  It  may  be  well  at 
the  outset  to  give  an  emetic  of  a  teaspoonful  to  a  tablespoonful  of 
syrup  of  ipecac,  or  five  to  twenty  grains  of  powdered  ipecac  or 
alum  mixed  with  water  ;  but  if  there  is  no  food  in  the  stomach  at 
the  time,  such  treatment  is  not  likely  to  cause  the  expulsion  of 
the  object.  It  is  well  in  such  a  case  to  give  a  meal  of  "  hasty- 
pudding."  bread  and  milk,  oatmeal,  or  something  similar,  before 
administering  the  emetic. 

If  the  emetic  treatment  does  not  succeed,  it  is  well  to  see  that 
several  hearty  meals  are  taken,  so  that  the  intestines  will  be  dis- 
tended and  the  foreign  substance  will  not  be  caught  in  any  of  its 
folds.  This  is  particularly  desirable,  when  the  object  swallowed 
is  sharp  or  has  prominent  corners,  like  pins,  needles,  bits  of  oyster 
shell,  etc.  The  writer  would  suggest  baked  beans  and  tapioca 
pudding,  calve's-foot  jelly  and  coarse  hominy,  as  suitable  ar- 
ticles to  include  in  such  a  dietary. 

Remember  Dr.  John  M.  Francis's  advice  to  a  mother  when,  in 
great  trepidation,  she  brought  to  him  her  little  son  who  had  just 
swallowed  a  quarter  of  a  dollar  :  "If  she  was  sure  the  coin  was 
a  genuine  one,  she  must  give  herself  no  trouble,  for  good  quarters 
would  always  pass." — Ed.] 

Rupture — Hernia. 

A  part  of  the  contents  of  the  abdomen  sometimes  escape  from 
that  cavity  through  the  imperfectly  closed  passages  left  in  its  wall 
in  the  process  of  development,  so  that  we  sometimes  find  children 
born  with  rupture  at  the  navel  or  in  the  private  parts.  These  rup- 
tures are  also  many  times  made  to  appear  from  straining,  as  in 
crying,  coughing,  or  at  stool,  or  in  lifting  heavy  weights,  or  indeed 
from  any  violent  exercise.  They  may  be  recognized  by  the  im- 
pulse communicated  to  them  in  coughing  or  sobbing,  and  if  not 
strangulated  (strangled),  are  not  painful,  but  require  attention, 
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since  they  may  at  any  moment  become  imprisoned  or  strangled, 
and  this  is  a  condition  of  very  great  danger.  Hernia  may  be  con- 
founded with  hydrocele  (water  in  the  sac  containing  the  testicle 
in  the  male,  or  the  canal  containing  the  round  ligament  of  the 
uterus  in  the  female). 

If  a  patient  have  hydrocele  and  the  canal  still  remains  open, 
reaching  to  the  cavity  of  the  abdomen  (as  is  generally  the  case  in 
Infants),  the  water  may  be  made  to  pass  back  into  the  belly  by 
placing  the  patient  on  the  back  and  making  gentle  pressure  on 
the  swelling  ;  and  the  last  of  the  swelling  that  disappears  will  not 
suddenly  slip  from  the  fingers,  but  gradually  and  insensibly  depart, 
while  in  case  of  hernia  the  last  bit  will  be  observed  to  slip  sud- 
denly, as  a  mass,  from  the  fingers. 

In  older  subjects,  if  the  veins  of  the  scrotum  be  large,  the 
enlargement  may  be  mistaken  for  hernia  ;  the  blood  will  flow  out 
of  these  large  veins  if  pressure  be  made  on  the  swelling  ;  or,  if 
the  patient  lie  on  his  back  with  the  hips  elevated,  the  tumor  will 
gradually  disappear  ;  but  on  assuming  the  erect  posture,  the  tumor 
will  present  itself  not  descending  as  a  mass  from  the  upper  to  the 
lower  part  of  the  sac,  but  by  gradually  filling  the  lower  part  first, 
and  this  last  will  be  true  also  of  hydrocele.  Again,  if  a  strong 
light  be  put  on  the  opposite  side  of  the  hydrocele  from  the  observer, 
the  light  will  shine  through  it,  looking  like  the  hand  when  it  is 
held  betwe(?n  the  eye  and  the  sun. 

If  a  hernia  becomes  strangulated,  the  patient  suffers  more  or 
less  pain  as  the  part  may  be  tightly  or  loosely  bound ;  the  pain 
is  not  only  in  the  tumor,  but  in  the  belly  as  well,  and  the  patient 
may  be  supposed  to  have  colic  ;  hence  it  is  important  that  in  every 
case  of  colic  the  regions  in  which  ruptures  occur  should  be  exam- 
ined to  learn  if  a  rupture  exists.  In  strangulated  rupture,  vomit- 
ing and  great  prostration  occur,  and  if  the  strangulation  continues 
long,  the  matter  thrown  up  from  the  stomach  is  feculent  and  more 
or  less  offensive — smelling  like  the  passages  from  the  bowels. 

I  desire  particularly  to  call  attention  to  the  very  great  danger 
incurred  in  alloiving  ruptures  to  remain  down,  and  urge  that  a 
competent  physician  be  called  at  once — in  every  case. 

Treatment. — Before  the  arrival  of  a  physician  it  will  be  proper 
to  place  the  patient  on  the  back,  elevate  the  feet,  leave  the  head 
low,  and  make  gentle  pressure  on  the  part,  and  if  it  returns  and  the 
patient  is  relieved,  a  pad  should  be  placed  over  the  point  from 
which  the  rupture  escaped,  and  a  firm  band  fastened  over  it  so  as 
to  keep  up  continuous  pressure.  No  time  should  be  lost  in  securing 
a  well-fitting  truss  to  be  worn  while  the  patient  is  not  in  bed. 

It  should  be  remembered  that  a  truss  to  be  of  value  must  fit  ac- 
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curately,  and  this  adjustment  can  be  attained  only  by  one  accus- 
tomed to  adjusting  trusses.  Hence  it  is  unwise  to  send  measure- 
ments to  instrument-makers,  hoping  to  have  a  well-fitting  truss 
returned.  A  bad-fitting  truss  can  do  no  good,  and  may  delude  the 
wearer  with  a  false  sense  of  security. 

If,  in  the  absence  of  a  physician,  the  friends  have  not  succeeded 
in  returning  the  part  by  the  means  suggested,  the  patient  should 
have  a  soothing  potion  of  fifteen  to  twenty  grains  of  chloral, 
or  one  to  two  grains  of  opium,  or  twenty-five  to  forty  drops  of 
laudanum  (or  paregoric,  if  a  child)  in  water,  and  cold  applications 
should  be  made  to  the  part.  If  ice  is  used,  several  folds  of  flannel 
should  be  placed  on  the  skin  to  protect  it  from  intense  cold.  The 
surface  thus  covered  should  be  inspected  every  half  hour,  and  if 
it  appears  of  an  ashy  whiteness,  the  cold  must  be  less  actively  ap- 
plied. If,  after  a  sound  sleep  of  several  hours,  the  tumor  remains, 
another  attempt  should  be  made  to  replace  it  by  gently  pushing  it 
toward  the  opening  through  which  it  escaped  ;  but  it  is  far  better 
that  a  physician  be  called  at  once,  if  possible,  and  that  he  take 
charge  of  every  case  of  strangulated  hernia. 

In  case  of  infants  liaving  hernia  at  birth,  or,  indeed,  at  any  pe- 
riod, if  a  physician  is  not  consulted,  a  loosely  wound  ball  of  woollen 
yarn  as  large  as  a  small  egg,  covered  with  soft  linen,  may  be  placed 
over  the  opening  and  held  in  position  by  a  well-adjusted  diaper. 
Of  course  the  tumor  must  be  returned  each  time  before  the  pad  is 
applied.  In  case  of  hernia  at  the  navel  in  infants,  when  the  tumor 
is  replaced,  a  little  opening  may  be  felt  in  the  wall  of  the  abdomen. 
A  piece  of  cork  may  be  made  in  the  shape  of  half  a  ball,  a  little 
larger  than  the  opening  and  covered  with  linen,  and  this  may  be 
held  in  position  by  a  strip  of  adhesive  plaster  (rubber  plaster  is 
best)  long  enough  to  reach  two-thirds  the  circumference  of  the 
body.  It  should  be  twice  as  broad  as  the  cork  pad,  and  the  centre 
should  be  placed  on  the  pad  and  the  two  ends  carried  around  the 
body  toward  the  spine  ;  or  the  pad  may  be  held  in  position  by  the 
band  usually  applied  to  young  children. 

The  hernias  of  young  children,  if  kept  in  position,  are  generally 
cured,  and  nothing  will  more  certainly  secure  this  desirable  end 
better  than  the  intelligent  use,  by  an  attentive  mother,  of  a  well- 
devised,  faithfully  applied  truss. 

In  closing  this  section,  let  it  be  fully  understood  that  the  meas- 
ures here  recommended  are  only,  in  any  case,  to  be  used  until  the 
services  of  an  intelligent  pliysician  can  be  had. 
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Sprains. 

This  term  is  applied  to  conditions  most  usually  occurring  about 
joints,  and  consisting  in  a  straining  or  tearing,  to  a  greater  or  less 
degree,  of  the  ligaments.  They  rarely  exist  of  great  severity  without 
being  complicated  by  injury  of  parts  actually  forming  the  joint. 
The  sudden  swelling  and  discoloration  that  follows  a  strain  are  the 
result  of  the  pouring  out  of  blood  from  torn  vessels  into  the  tis- 
sues under  the  skin.  The  violence  done  to  the  parts  may  vary  al- 
most infinitely — from  that  which  gives  only  a  momentary  twinge 
of  pain,  and  furnishes  no  other  evidence  of  injury,  to  that  which 
may  be  unbearably  painful  and  result  in  permanent  disability  of 
the  joint.  The  tissues  injured  in  strains  are  of  low  vitality,  and 
are  very  slowly  repaired  ;  hence  much  time  is  required  for  com- 
plete restoration  of  form  and  function. 

Strains  result  from  over-bending  of  joints  or  by  bending  them 
in  a  direction  not  i^rovided  for  in  the  mechanical  arrangement  of 
the  parts  forming  the  joints.  Any  one  stepping  on  an  uneven 
surface  may  turn  the  foot  too  far  inward  or  outward,  or,  falling 
on  the  hand,  may  bend  the  wrist  too  far  backward  or  forward. 

A  strain  will  be  more  or  less  dangerous  to  limb  and  life  as  the 
joint  may  or  may  not  be  one  whose  use  can  be  suspended  with 
much  or  little  discomfort.  The  general  conditions  of  the  system, 
as  being  favorable  or  unfavorable  to  the  repair  of  injury,  exercise 
an  important  influence  in  the  healing  of  strains. 

Treatment. — The  most  valuable  means  of  treating  a  strain  is 
rest,  ABSOLUTE  REST  of  the  part.  A  strained  back  cannot  have  rest 
unless  the  whole  body  rests ;  this  is  likewise  true  of  a  strain  of  the 
hip.  In  both  cases  the  patient  should  be  placed  on  a  smooth  hair 
mattrass,  and  kept  there  until  the  part  has  absolutely  recovered, 
and  this  may  be  known  to  have  occurred  when  the  usual  move- 
ments may  be  made  without  pain. 

In  strains  of  the  knee,  ankle,  elbow,  wrist,  or  finger  joints,  rest 
may  be  secured  by  well-adapted  and  perfectly  fitting  splints  ;  and 
these  splints  are  valuable  only  as  they  secure  rest ;  and  those 
splints  are  most  efficient  that  are  adjusted  to  the  largest  extent  of 
surface.  Hence  long  splints  that  are  moulded  to  the  part  are  the 
most  valuable.  In  the  very  beginning  cold  applications  are  best ; 
after  a  few  hours  warm  or  cold,  as  may  be  most  grateful  to  the  pa- 
tient.*  After  the  acute  pain  has  ceased  and  the  inflammation  has 

*  [It  is  customary  among  many  acrobats,  ballet-dancers,  and  athletes,  to  treat  their 
sprains  from  the  commencement  with  fomentations  of  water  as  hot  as  can  be  borne 
in  comfort,  and  this  is  continued  if  possible  for  an  hour.  Following  this,  a  tightly  fitting 
and  elastic  bandage  is  applied  and  carefully  watched  to  prevent  any  barm  that  might 
come  from  swelling  of  the  injured  part. — Ed.  1 
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subsided,  when  there  remains  stiffness,  with  perhaps  swelling, 
dry  frictions,  or  frictions  with  stimulating  oily  liniments,  kneading 
of  the  part,  and  motion  made  by  the  hands  of  an  attendant,  will  be 
most  efficient  means  for  restoring  the  normal  suppleness  of  the 
joint. 

If  the  joint  can  be  moved  freely  by  the  hands  of  an  assistant 
without  pain  continuing  afterward,  it  may  be  known  that  the  joint 
is  not  inflamed  and  that  motion  is  admissible  and  beneficial ;  but 
if  pain  lingers  after  such  movement,  it  will  result  only  in  harm. 

If  the  swelling  which  occurs  immediately  after  a  sprain  is 
strictly  limited  to  the  joint,  it  may  be  known  that  blood  has  been 
poured  out  into  the  joint.  If,  on  the  contrary,  the  swelling  extends 
beyond  the  joint,  blood  may  also  be  about  the  joint  as  well  as  in  it, 
and  both  cases  require  the  most  careful  treatment  by  a  physician. 
Strains  of  the  hips  are  apt  to  lead  to  hip-disease,  while  strains  of 
the  back,  in  children,  are  frequently  the  beginning  of  hunchback. 
Too  great  care  cannot  be  taken  in  either  case  that  the  child  is 
thoroughly  well  before  it  is  permitted  to  resume  active  exercise. 

In  every  case  of  sprain  in  which  the  pain  continues  more  than 
a  day  or  two,  a  physician  should  be  called ;  and  in  every  case  in 
which  the  pain  is  intense  or  the  swelling  marked,  a  physician 
should  see  the  patient  at  the  earliest  possible  moment. 

Rupture  of  Veins  and  Aneurisms. 

It  is  not  likely  that  either  of  these  accidents  will  come  upon  a 
person  unaware  of  the  proper  manner  of  controlling  the  bleeding 
when  it  is  possible  to  do  so,  since  a  physician  has  probably  been  in 
attendance  and  has  given  the  needed  instruction.  It  may  be  said, 
however,  that  the  same  directions  may  be  followed  in  such  cases 
as  apply  to  bleeding  from  wounds,  for  which  see  page  592. 

Injuries  of  the  Head. 

This  title  embraces  every  grade  of  injury. 

If  the  injury  be  due  to  a  fall,  the  head  striking  on  or  receiving 
a  blow  from  some  solid  object,  the  skull  may  be  broken,  or  the 
brain  may  be  severely  jarred,  so  that  the  patient  remains  insen- 
sible for  a  time.  In  every  case  of  this  kind,  or  in  any  case  fol- 
lowed by  delirium  or  pain  in  the  head,  a  physician  should  be  called 
at  once. 

If  there  be  simply  a  cut  in  the  scalp  or  face,  with  bleeding,  the 
blood  may  be  stopped  by  pressing  the  finger  on  the  bleeding  point 
until  a  physician  arrives.    When  the  bleeding  has  ceased,  the 
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parts  should  be  cleaned  of  dirt,  hair,  or  whatever  else  may  be  on 
it ;  and  if  the  edges  come  easily  together,  they  may  be  efficiently 
dressed  by  a  compress  made  of  soft  old  linen  folded  and  bound  on 
the  part ;  or,  after  shaving  the  scalp,  strips  of  fine  gauze  may  be 
laid  at  right  angles  to  the  cuts,  from  one  side  of  the  wound  to  the 
other,  and  while  held  by  the  fingers  collodion  may  be  applied  ;  or 
the  edges  may  be  held  together,  and  a  thin  layer  of  the  long  fibres 
of  cotton-wool  may  be  applied  and  moistened  with  compound  tinc- 
ture of  benzoin.  The  benzoin  should  be  allowed  to  dry  after  one 
or  two  applications.  After  any  of  these  dressings  the  parts  should 
not  be  disturbed  until  all  soreness  is  gone  or  matter  forms  ;  and 
in  the  latter  case  when  the  dressing  is  removed,  it  should  be  sub- 
stituted by  some  simple  ointment  Stitches  should  be  avoided 
in  the  scalp,  and  this  may  usually  be  accomplished  if  the  hair 
is  shaved  and  the  treatment  as  above  directed  is  followed. 

The  lips  of  wounds  about  the  face  cannot  so  readily  be  kept  in 
position  by  plaster  or  collodion,  because  of  the  many  concave  sur- 
faces, and  because  of  the  great  number  of  muscles  that  pass  in 
different  directions,  and  are  little  under  control  and  liable  to  be 
brought  into  action  by  the  emotions  ;  hence  stitches  become  neces- 
sary. This  is  especially  true  of  wounds  of  the  lips,  nose,  ears, 
eyelids,  and  eyebrows.  In  all  these  cases  great  care  should  be  ex- 
ercised in  securing  precision  of  adjustment. 

The  treatment  of  these  cases  will  require  the  best  skill  of  the 
surgeon  to  prevent  deformity.  Wounds  about  the  face  caused 
by  an  instrument  covered  with  soot  or  coal-dust,  or  by  the  near 
explosion  of  powder,  are  sure  to  leave  a  black  scar,  unless  the  edges 
blackened  by  the  carbon  and  the  grains  of  powder  are  removed. 

Every  wound  of  the  eyeball  demands  the  early  attention  of  a 
surgeon. 

Wounds  of  the  tongue,  in  which  the  edges  do  not  remain  in 
contact,  demand  the  attention  of  a  surgeon  ;  so,  also,  do  wounds 
of  the  palate,  if  they  involve  the  free  margin. 

Apoplexy. 

A  bleeding  on  or  into  the  brain  may  occur  at  any  period  of  life, 
most  frequently  after  forty,  and  may  take  place  in  the  lean  or  fat, 
long  or  short,  thin  or  thick,  empty-blooded  or  full-blooded,  without 
or  with  excitement,  during  sleep  or  in  the  activity  of  waking  hours. 
In  short,  apoplexy  may  occur  in  persons  of  any  temperament,  at  any 
time,  and  under  every  conceivable  combination  of  circumstances. 

The  full-chested,  large-headed,  and  short-necked,  are  not  more 
liable  than  the  chicken-breasted,  bullet-headed,  and  long-necked. 
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since  all  are  equally  liable  to  he  disease  of  the  walls  of  the  blood- 
vessels which,  by  their  rupture,  are  the  source  of  the  accident.  It 
is  sometimes  preceded  by  flashes  of  light,  hearing  of  sounds  that 
do  not  exist,  a  sense  of  insects  crawling  on  the  limbs  or  body,  a 
loss  of  memory.  Persons  having  these  premonitions  should  avoid 
physical  or  mental  excitement,  and  should  eat  and  drink  with 
moderation.  If  the  attack  is  violent,  the  patient  falls  insensible, 
with  slight  convulsion  or  without,  and  may  be  profoundly  insensi- 
ble, or  may  be  aroused  to  partial  consciousness.  Vomiting  may 
be  a  symptom. 

Treatment. — If  the  heart  is  acting  strongly  and  the  face  is 
flushed,  the  head  should  be  elevated  and  the  patient  bled,  and  cold 
applied  to  the  head.  If  the  heart  beats  feebly,  the  head  should  not 
be  raised.  Stimulants,  as  wine,  ether,  or  brandy,  may  be  given  in 
small  quantities.  The  greatest  possible  freedom  from  excitement 
should  be  enforced.  A  cool,  dark,  silent  room  should  be  provided. 
Rest  should  be  the  motto. 

Patients  frequently  recover  from  apoplectic  attacks  with  or 
without  paralysis. 

A  physician  should  be  in  attendance  in  every  case. 

Lightning-Stroke 

varies  in  its  intensity,  from  that  resulting  in  instant  death  to  that 
which  resembles  the  passage  of  a  feeble  electric  current  through 
the  body. 

Fracture  of  bones,  rupture  of  blood-vessels,  muscles,  nerves, 
tendons,  and  skin,  trifling  or  extensive  burns,  deafness,  blindness, 
more  or  less  paralysis,  all  result  from  "lightning-stroke."  Where 
animation  is  suspended  from  "lightning-stroke,"  artificial  respira- 
tion, as  described  in  chapter  on  Drowning,  should  be  resorted  to 
(the  head  being  kept  low),  and  this  should  not  be  abandoned  during 
the  first  half  hour.  A  dash  of  cold  water  may  excite  breathing.  If 
the  patient  breathes,  but  is  feeble,  absolute  rest  and  perfect  quiet 
should  be  maintained,  gentle  stimulants  administered  ;  and  the 
temperature  should  be  kept  up  by  artificial  means,  such  as  hot 
blankets,  bottles  of  hot  water,  hot  bricks,  etc. 

The  injuries  remaining  after  recovery  from  the  shock  should 
be  treated  without  reference  to  the  causes,  by  a  competent  physi- 
cian. 

JOHN  T.  HODGEN,  M.D. 
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POISONS:  THEIR  EFFECTS  AND 
ANTIDOTES. 


Man  is  never  secure  from  danger  of  poison.  In  selecting  his 
food,  in  finding  material  for  his  art,  in  applying  remedies  for  dis- 
ease, he  may  at  any  time  admit  an  enemy  to  his  life.  In  primitive 
society  there  are  the  poisons  bred  in  the  rankness  of  nature  ;  in 
civilized  society  there  are  others  made  in  the  prodigality  of  inven- 
tion. This  paper  was  made  with  help  of  poison,  the  ink  contains 
poison,  the  type  may  become  poison.  It  indicates  a  good  degree 
of  vigilance  that  so  few  persons  are  poisoned  outright. 

By  the  United  States  Census  of  1870,  the  number  of  deaths  from 
poisoning,  both  accidental  and  chronic,  in  one  year,  was  stated  to 
be  1,753,  or  nearly  five  per  thousand  of  the  whole  number  of 
deaths, — cases  of  suicide  and  homicide  by  poison  not  being  in- 
cluded. The  census  of  18G0  reports  943  deaths  by  accidental  poi- 
soning alone,  for  one  year,  this  number  being  2.4  per  thousand  of 
total  deaths.  In  England,  there  were  published  in  the  Pharma- 
ceutical Journal  for  1876,  80  cases  of  sudden  poisoning,  of  which 
65  were  accidental,  13  were  suicidal,  and  3  homicidal.  In  3G  per 
cent,  of  these  eighty  cases  the  poisons  consisted  of  articles  used 
in  the  industrial  arts,  or  of  impure  food  or  substances  mistaken  for 
food.  In  64  per  cent,  of  the  cases  the  poisons  were  mistaken  for 
medicines,  or  were  simply  medicines  misapplied.  Six  per  cent,  of 
the  cases  resulted  from  mistakes  in  the  preparation  of  medicines. 
Of  the  eighty  sufferers,  6  were  poisoned  with  carbolic  acid  ;  8, 
with  chloral  hydrate  (7  of  these  being  in  habitual  use  of  the  ar- 
ticle) ;  5,  with  "children's  cordials"  (all  infants)  ;  6,  with  cyanide 
of  potassium  ;  11,  with  laudanum  (7  being  instances  of  suicide)  ; 
4,  with  vernjin-killers  (all  suicides)  ;  and  1,  each,  with  hemlock, 
pellitory,  putrid  peas,  Virginia  creeper,  white  hellebore,  and  yew- 
leaves. 

Definition. — It  has  been  found  difficult  to  define  a  poison.  No 
single  definition  is  exactly  consistent  with  the  common  meaning 
of  the  term  in  all  its  uses.  Nature  has  not  discreetly  and  uncondi- 
tionally separated  all  the  poisons  from  all  the  non-poisons.  There 
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are  many  substances,  it  is  true,  which  verify  the  adage,  '*  Once  a 
poison,  always  a  poison  ; "  but  there  are  other  substances  which 
will  be  poisonous,  or  not,  according  to  conditions.  As  a  legal  defi- 
nition, that  of  Dr.  Letheby  is  prudently  guarded  and  generally 
acceptable  :  ''Anything  which,  otherwise  than  by  the  agency  of 
heat  or  electricity,  is  capable  of  destroying  life,  either  by  chemical 
action  on  the  tissues  of  the  living  body,  or  by  physiological  action 
from  absorption  into  the  living  system."  Medical  jurists  do  not 
limit  the  quantity  which  must  be  capable  of  destroying  life  to 
constitute  a  poison.  In  the  common  idea  of  a  poison,  it  is  a  sub- 
stance which,  acting  in  small  quantity,  can  cause  death  or  sudden 
illness.  But  if  an  article  can  cause  poisonous  effects  "  by  physio- 
logical action  from  absorption,"  or  "by  chemical  action  on  the 
tissues,"  as  stated  in  the  definition  above  quoted,  it  may  be  classed 
as  a  poison,  irrespective  of  the  quantity  needful  for  dangerous  re- 
sults. The  alkaloid  aconitine  is  a  fatal  poison  in  a  dose  so  small 
as  the  twentieth  of  a  grain,  while  oxalic  acid  will  rarely  prove 
fatal  in  doses  less  than  half  an  ounce  ;  but  of  the  two  agents  the 
latter  is  responsible  for  many  more  cases  of  poisoning  than  the 
former.  There  are  numerous  medicines  which  have  never  pro- 
duced fatal  effects,  and  are  never  mentioned  as  poisons,  only  be- 
cause they  are  not  liable  to  be  taken  in  dangerous  overdoses.  For 
example,  people  would  not  approve  a  proposition  to  put  poison- 
labels  on  packages  of  quinine  ;  but  if  quinine  were  taken  in  the 
quantity  common  for  epsom  salt,  it  would  cause  pretty  serious  re- 
sults. Even  certain  articles  generally  classed  as  food  prove  poi- 
sonous in  excessive  quantities,  common  salt  being  an  instance. 

The  degree  of  concentration  is  an  important  condition  with 
certain  poisons.  There  are  articles  which,  in  the  pure  and  undi- 
luted state,  are  violent  poisons,  but  when  diffused  by  admixture 
with  inert  material  are  harmless,  and  in  some  instances  indispen- 
sable to  life.  Oxygen  gas,  the  vital  constituent  of  the  air,  is  poi- 
sonous when  pure  ;  and  ozone,  the  disinfectant  of  nature,  becomes 
poisonous  by  moderate  concentration.  The  most  healthful  atmos- 
phere contains  enough  carbonic  acid  gas,  in  the  volume  which  a 
man  inhales  in  twenty-four  hours,  to  destroy  life,  if  it  were 
breathed  in  the  pure  state.  It  is  dangerous  for  man  to  concentrate 
what  nature  has  diluted.  Various  volatile  substances  giving  odors 
to  plants,  and  flavors  to  fruits,  become  mischievous  when  manu- 
factured in  artificial  degrees  of  concentration.  Many  of  the  strictly 
corrosive  poisons  would  be  harmless,  if  enough  diluted.  The  hy- 
drochloric acid  of  the  shops,  which  is  absolute  acid  dissolved  in 
three  to  five  parts  of  water,  is  a  deadly  corrosive  ;  but,  as  diluted 
with  over  5,000  parts  of  watery  liquid,  the  same  acid  is  reported  to 
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be  a  constituent  of  the  gastric  juice  for  the  digestion  of  food  in  the 
stomach.  Oil  of  vitriol,  when  sufficiently  diluted,  becomes  a  mild 
medicine,  which  may  be  taken  freely  without  disturbing  the  sys- 
tem. These  poisons,  which  owe  their  virulence  to  concentration, 
belong,  in  the  larger  part,  to  the  class  operating  "by  chemical 
action  on  the  tissues." 

Chemical  combination  effects  changes  of  poisons  wholly  differ- 
ent from  the  alterations  due  to  dilution  and  mixture  —  radical 
changes,  taking  place  not  progressively,  but  suddenly.  None  of 
the  properties  of  a  chemical  compound,  as  a  rule,  can  be  predi- 
cated upon  the  characters  of  its  constituents.  Phosphorus  is  an 
active  and  persistent  poison,  little  modified  by  dilution  ;  but  vari- 
ous compounds  of  phosphorus  belong  to  our  daily  food  and  help 
build  the  tissues  of  the  body.  The  nutrient  white  of  egg  and 
the  potent  alkaloid  strychnine  are  alike  composed  of  the  same 
four  chemical  elements.  In  the  transmutations  of  chemical  action, 
the  breadstuffs  and  sugars  become  fiery  alcohol  and  acidulous 
vinegar.  On  the  other  hand,  the  various  chemical  salts  of  the 
same  metal,  and  of  the  same  alkaloid,  if  alike  soluble  in  the  fluids 
of  the  body,  for  the  most  part  closely  resemble  each  other  in  their 
effects  on  the  system.  Sulphate  of  copper  has  the  same  effect  as 
acetate  of  copper  ;  sulphate  of  morphine  the  same  as  meconate  of 
morphine. 

An  antidote  to  a  poison,  in  the  most  direct  sense,  is  a  sub- 
stance which  will  cause  such  a  chemical  change  of  the  poison 
as  to  render  it  harmless,  and  will  even  accomplish  this  result  in 
the  living  body,  if  administered  after  the  poison.  Comparatively 
few  poisons  can  be  met  in  the  living  body  with  efficient  chemical 
antidotes.  It  is  true  there  is  scarcely  a  poison  which  cannot  be 
transmuted  into  harmless  bodies  by  the  chemist,  working  in  the 
laboratory ;  but  to  do  this  amid  the  frail  tissues  of  the  body  is 
often  like  shooting  an  enemy  while  he  is  struggling  in  the  embrace 
of  a  friend.  But  there  are  antidotes — within  the  general  meaning 
of  this  term — which  do  not  change  or  hinder  the  poison,  but,  leav- 
ing it  to  attack  the  tissues,  set  up  action  in  the  opposite  direction, 
and  so  brace  the  system,  between  the  two  antagonisms,  as  to  pre- 
serve it  from  fatal  oscillation.  These  may  be  termed  physiological 
antidotes.  The  extent  of  their  prudent  application  is  even  more 
limited  than  that  of  the  chemical  antidotes.  Before  describing  the 
antidotes  and  remedial  measures  for  articles  of  poison,  some  at- 
tention must  be  given  to  the  path  which  a  poison  takes  in  the  body. 

Mode  in  which  Poisons  Act. — The  principal  avenues  by  whicli 
poisons  reach  the  body  are  the  following — given  in  the  order  of  the 
-time  required  for  their  introduction: 
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(1.)  By  contact  with  the  skin, 

(2.)  By  being  taken  in  the  mouth  and  swallowed. 

(3.)  By  being  breathed  into  the  lungs. 

(4.)  By  introduction  under  the  skin  and  into  the  blood-ves- 
sels. 

In  poisoning  by  the  skin,  the  injury  may  lie  in  the  destruction 
of  the  skin,  as  from  action  of  the  corrosive  acids  and  alkalies, 
nitrate  of  silver,  bromine,  etc. ;  or  the  results  may  be  due  mostly 
to  absorption  into  the  circulation  through  the  skin,  as  in  cases  of 
harm  from  "  poison-ivy,"  and  of  chronic  injury  by  painter's  lead, 
hair-dyes,  and  mercurial  cosmetics.  Preparations  of  opium,  bella- 
donna, aconite,  and  other  active  anodynes,  are  liable  to  be  ab- 
sorbed in  poisonous  quantities,  when  applied  in  excess  to  the  skin. 
Woodman  and  Tidy  refer  to  nine  cases  of  poisoning  by  external 
application  of  belladonna  preparations,  and  three  cases  by  applica- 
tion of  tobacco.  The  rate  of  absorption  through  the  skin,  though 
slower  than  through  the  internal  surfaces  of  the  body,  may  be 
rapid  enough  for  acute  effects  of  many  poisons.  Erichsen  found 
the  urine  turned  alkaline  sixty-seven  minutes  after  immersion  of 
the  feet  in  solution  of  potassium  acetate.  If  the  skin  is  blistered 
or  denuded  of  epidermis,  the  rate  of  absorption  is  greatly  in- 
creased, and  if  surfaces  are  freshly  abraded  or  wounded,  they  ad- 
mit poisons  directly  into  the  circulation,  as  in  injection  under  the 
skin,  the  most  rapid  of  all  modes  of  administration.  For  these 
reasons,  especial  care  should  be  exercised  in  treating  diseased  or 
injured  surfaces  with  potent  remedies. 

When  introduced  into  the  stomach,  poisons  act,  in  greater  part, 
by  absorption  into  the  blood.  Corrosive  articles,  as  caustic  acids, 
alkalies,  etc.,  act  here,  as  on  the  surface,  by  destroying  the  mu- 
cous membrane  as  far  as  they  reach  it.  Some  articles,  as  cor- 
rosive sublimate  and  oxalic  acid,  act  both  locally  and  by  absorp- 
tion, or,  if  largely  diluted,  mostly  by  absorption.  The  rate  of  ab- 
sorption, when  the  stomach  is  empty  and  the  blood-vessels  not 
overloaded,  is  rapid  beyond  ordinary  conception  of  the  flow  of 
liquids  through  membranes  and  along  the  channels  of  the  body. 
Miiller  found  that  chemicals  in  solution  pass  through  the  bladder 
of  a  frog  with  scarcely  appreciable  loss  of  time,  appearing  on  the 
farther  side  in  less  than  a  second. 

The  stomach  is  covered  with  a  fine  network  of  capillary  blood- 
vessels, through  which  the  blood  is  running  from  the  arteries 
towards  the  veins,  and,  as  soon  as  any  liquid  passes  through  the 
membrane  of  the  stomach,  it  is  hurried  on  in  a  multitude  of  blood- 
streams into  the  general  circulation  over  the  body.  A  given  por- 
tion of  blood  completes  the  circuit  of  the  body  in  about  half  a 
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minute,  and  the  entire  blood  of  the  body  goes  through  the  heart  in 
the  average  time  of  about  one  minute.  Before  the  career  of  poi- 
sons and  medicines  through  the  circulation  was  apprehended,  and 
even  unto  the  second  decade  of  the  present  century,  it  was  thought 
that  the  extreme  rapidity  with  which  certain  poisons  control  the 
system  could  not  be  accounted  for  by  absorption  and  circulation, 
but  must  be  due  to  impressions  conveyed  through  the  nerves  from 
the  inner  surface  of  the  stomach  to  the  nerve-centres.  Thus,  a 
large  dose  of  prussic  acid,  which  is  not  a  local  poison,  causes  insen- 
sibility almost  immediately  after  it  is  taken  into  the  stomach — usu- 
ally within  a  minute,  and  sometimes  in  a  few  seconds.  That  the 
rapidity  of  absorption  and  blood-circulation  is  sufficient  for  these 
sudden  effects  is  shown  by  direct  evidence.  In  a  case  reported  by 
Erichsen,  ferrocyanide  of  potassium  appeared  in  the  bladder  in 
from  one  to  two  and  one-half  minutes  after  it  was  taken  into  the 
empty  stomach.  During  this  time,  the  salt,  after  going  over  the 
system  in  the  blood,  had  to  pass  out  through  membranes  and  capil- 
laries in  the  kidneys  and  flow  down  the  ureters.  [See  Anatomy 
of  the  Kidneys  in  Vol.  II.]  Bence  Jones  found  that  the  lithium 
carbonate  required  from  five  to  ten  minutes  to  pass  from  the 
(empty)  stomach  through  the  system  and  arrive  in  the  urine. 

These  evidences  show  the  shortest  time  in  which  poisons  can 
reach  the  brain  and  spinal  cord  from  the  stomach,  and  the  ear- 
liest effects  produced  on  the  system,  but  there  are  wide  variations 
in  the  time  taken  for  absorption  and  for  appearance  of  symptoms. 
Directly  after  a  full  meal,  the  rate  of  absorption  is  slow.  Experi- 
ments indicate  that  it  takes  from  twenty  to  thirty  minutes  for 
chemicals  taken  on  a  full  stomach  to  arrive  in  the  bladder.  Also 
the  fulness  of  the  blood-vessels  lessens  the  rate  of  absorption. 
But  a  small  part  of  all  the  poison  in  the  stomach  may  have  been 
absorbed  when  symptoms  first  appear,  and  the  evacuation  of  the 
stomach  at  this  time  is  by  no  means  always  a  hopeless  measure. 
Then,  after  having  fully  penetrated  the  system,  poisons  differ  in 
the  time  intervening  before  symptoms  appear,  as  well  as  in  the 
duration  of  their  symptoms. 

Poisons  which  reach  the  system  by  inhalation  into  the  lungs, 
whether  permanent  gases  or  vaporized  substances,  enter  the  circu- 
lation without  appreciable  delay.  In  some  cases  the  results  are 
due  to  interference  with  respiration,  when  the  consequences  are 
necessarily  sudden. 

Poisons  introduced  into  the  blood-vessels,  entering  the  circula- 
tion through  the  veins,  begin  their  action  on  the  system  at  once. 
It  should  be  observed,  however,  in  cases  of  bites  and  other  poi- 
soned wounds,  that  the  poison  enters  the  vessels  but  gradually, 
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and  ligation  of  the  limbs  and.  applications  to  the  wounds  should 
not  be  abandoned  because  a  little  time  has  been  lost. 

1.  Poisoning  of  the  Surface  of  the  Body  by  Growing 

Plants. 

Poison-Ivy. 

Poison-Oak  and  Poison-Ivy,  Poison-Sumach,  Poison-Dogwood, 
and  Poison-Elder,  are  common  names,  differently  applied  in  differ- 
ent parts  of  the  United 
States  to  several  species  of 
the  Rhus.  Of  these  the 
most  poisonous  is  the  Rhus 
diversiloha,  or  poison-oak 
of  California,  the  hiedra  of 
the  Spanish.  It  is  found  in 
woods  and  thickets  and  on 
dry  hill-sides,  generally  sup- 
porting itself  as  a  shrub 
with  a  somewhat  vine-like 
stem,  but  sometimes  climb- 
ing over  large  trees,  the 
stem  growing  to  a  diameter 
of  six  inches.  It  has  short, 
leafy  branches ;  the  leaves 
have  three  or  rarely  five 
leaflets,  which  become  dis- 
colored ;  flowers  in  axil- 
lary,* racemose  panicles,  f 
and  fruit  white. 

Rhus  venenata,  swamp- 
„.„   „  ,  ,  r,.    Tr        X     sumach,  poison-dogwood,  or 

Figure  340.— Swamp-sumach  Venmnta).  '  ,        .         "  . 

poison-elder  found  m  both 
the  Northern  and  Southern  States,  grows  in  swamps  as  a  low, 
smooth,  branching  shrub,  from  six  to  eighteen  feet  high.  Its 
leaves  are  compound,  dotless,  alternate,  odd  pinnate  and  stipulate, 
with  from  seven  to  thirteen  obovate-oblong,  entire  leaflets. 

Rhus  Toxicodendron,  poison-ivy,  three-leaf-ivy,  poison-vine, 
poison-oak.  A  climbing  stem,  with  three  leaflets,  rhombic-ovate. 
Found  from  Canada  to  Georgia. 


*  Where  the  leaf  joins  the  stem. 

f  The  stalks  of  the  flowers  arising  in  masses  from  an  erect  spike. 
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These  plants  poison  some  persons  without  contact,  though  with 
more  severe  results  from  contact  with  the  skin,  while  other  per- 
sons are  scarcely  affected  by  them. 

The  Symptoms  are  those  of  erysipelatous  inflammation  of  the 
skin,  itching,  burning,  redness,  • 
swelling,  formation  of  vesicles, 
tumors,  severe  suffering,  and 
serious  disturbance  of  the  sys- 
tem. Steele  *  says  it  has  been 
estimated  that,  in  California, 
the  number  of  persons  at  any 
time  suffering  from  the  scourge 
of  the  poison-oak  of  that  State 
is  not  less  than  three  thousand. 

The  poisonous  principle  of 
Rhus  toxicodendron  has  been 
separated,  as  toxicodendric  acid, 
volatile,  and  having  resem- 
blances in  character  both  to 
formic  and  acetic  acids,  f  In 
Rhus  venenata,  CottonJ  report- 
ed finding  a  crystallizable,  non- 
volatile acid.  Buckheim  in  1873, 
reported  finding  in  R.  toxico- 
dendron, a  vesicant,  non-vola- 
tile substance,  named  cardol. 
A  non-volatile  body,  however, 
can  hardly  be  the  chief  agent 
of  rhus  poisoning. 

Treatment. — The  best  treatment  of  rhus-poisoning — at  least  of 
the  effects  of  R.  toxicodendron  and  R.  venenata,  the  varieties 
chiefly  prevailing  east  of  the  Rocky  Mountains — undoubtedly 
consists  in  the  free  and  frequent  application  of  alkalies  to  the 
exposed  parts,  the  earlier  the  better.  Ammonia  water,  dilute 
enough  not  to  irritate,  solution  of  bicarbonate  of  sodium,  weak 
solution  of  potassa,  lime-water,  even  soap  (in  absence  of  other 
forms  of  alkali),  may  be  employed.  For  the  effects  of  the  poison- 
oak  of  California,  Dr.  Canfield  (1860)  and  others  have  introduced 
the  use  of  a  balsamic  plant,  indigenous  to  that  State— the  Grindelia 
robusta,^  the  fresh-bruised  herb,  or  extract,  being  rubbed  over  the 
part  affected.    [See  also  Vol.  II.,  Chapter  on  Diseases  of  the  Skin.] 


Figure  34L- 
droit). 


-Poison-Ivy   {Rhus  ioxicoden- 


*  Pro.  Am.  Phar.  Asso.,  1875,  p.  638. 
fMaisch.  Pro.  Am.  Phar.  Asso.,  1865,  p.  173. 


t  Am.  Journ.  Phar.,  1874,  p.  355. 
§Pro.  Am.  Phar.  Asso.,  1875,  p.  637. 
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Nettle. 

Nettle  is  the  common  name  for  the  species  of  Urtica,  in  the  order 
Urticacese,  many  of  which  are  covered  with  stinging  hairs,  carry- 
ing an  acrid  juice.  This  juice  contains  formic  acid,  an  irritating 
volatile  acid,  found  also  in  some  caterpillars  and  in  the  red-ant,  and 
the  first  member  of  the  chemical  series  to  which  acetic  acid  belongs. 
Nettles  lose  all  irritating  properties  by  boiling,  and  several  species 
are  used  as  pot-herbs. 

Treatment. — The  stings  of  nettles  can  be  quickly  cured  by  wash- 
ing with  ammonia  suitably  dilute,  or  by  a  mixture  of  one  part  of 
carbolic  acid,  with  five  parts  each  of  glycerine  and  ammonia  water, 
and  fifty  parts  of  water.  In  absence  of  these,  sodium  carbonate  in 
dilute  solution  may  be  used. 

3.  Poisoning  by  the  Stings  and  Bites  of  Animals. 

Stings  of  Insects. 

Little  is  known  of  the  constituents  of  the  irritating  secretions 
injected  by  mosquitoes,  bees,  wasps,  horse-flies,  spiders,  and  other 
stinging  insects,  further  than  that  they  are  mostly  acid  in  char- 
acter. 

Treatment. — In  the  punctures  made  by  certain  bees  and  hor- 
nets, the  sting  remains  in  the  wound,  where  it  can  be  seen  as  a 
black  point,  and  should  be  seized  with  fine  forceps  and  extracted. 
The  part  should  then  be  washed  repeatedly  with  ammonia  mod- 
erately diluted.  The  alkaline  solution  of  carbolic  acid,  mentioned 
in  the  foregoing  paragraph,  will  be  found  an  efficient  remedy. 

Bites  of  Serpents. 

In  the  Northern  United  States  the  only  poisonous  serpents  are 
the  various  species  of  the  rattlesnake,  and,  in  some  sections,  the 
copperhead.  Including  the  Southern  and  Western  States,  there 
are  about  twenty -two  species  of  venomous  serpents  in  the  country. 
It  is  now  held  that  the  poison  of  all  venomous  serpents  is  alike  ;  * 
the  difference  in  their  effects  being  due  to  degrees  of  concentration, 
the  quantity  of  the  poison,  and  to  the  nature  of  the  wound.  Ser- 
pent poison  is  an  albuminoid  body,  and  presents  some  analogies  to 
the  albuminoid  ferments,  such  as  pepsin  f  and  ptyalin.  J    It  may  be 

*  Weir  Mitchell.  f  From  the  gastric  juice  J  From  the  saliva. 
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swallowed  with  impunity,  not  being  capable  of  absorption  through 
membranes.  It  is  not  affected  by  alcohol,  iodine,  carbolic  acid, 
strong  alkalies,  or  dilute  acids,  and  when  dried  it  retains  its  po- 
tency for  years.  Half  a  drop  of  rattlesnake  venom  will  kill  a 
pigeon,  when  introduced  into  the  blood.  Nevertheless  the  living 
body  has  the  power  of  gradually  neutralizing  it,  or  of  eliminating 
it,  within  certain  limits.    Rattlesnake  bite  is  not  often  fatal. 

Treatment. — Dr.  Weir  Mitchell,  for  fifteen  or  twenty  years  an 
investigator  of  this  subject,  advises  the  following  plan  of  treat- 
ment :  The  limb  should  be  tied  tightly  around  close  above  the 
wound  at  once,  the  wound  cut  open  freely  in  the  line  of  the  fang- 
mark,  and  the  flow  of  blood  favored  by  squeezing,  and  by  wash- 
ing with  warm  water,  if  this  can  be  obtained.  Hunters  suck  the 
wound.  If  obtainable,  an  elastic  band  should  be  made  to  take  the 
place  of  the  ligature.  Then  alcohol,  in  some  form,  should  be 
given,  till  the  heart  is  excited,  when  the  ligature  may  be  loosened 
a  little  to  admit  some  of  the  poison  to  the  general  circulation. 
When  the  heart  again  fails,  the  ligature  is  tightened  and  more 
alcohol  administered.  "So  the  poison  may  be  fought  in  detail." 
"  The  alcohol  is  not  an  antidote."  Dr.  Mitchell  disfavors  the  ad- 
ministration of  alcohol  to  extreme  intoxication,  using  it  only  as  a 
stimulant.  It  is  testified  by  abundant  evidence  that  large  quanti- 
ties of  whisky  are  borne  under  influence  of  the  poison.  Recovery 
may  be  early  and  complete,  or  a  dangerous  stage  of  depression  may 
supervene,  with  breaking  down  of  the  blood,  which  is  unable  to 
coagulate,  and  infiltrates  the  tissues  from  the  wound  and  exudes 
from  mucous  surfaces.    [See,  also,  page  622.] 


3.  Poisoning  Incident  to  Occupation. 

Phosphorus  Poisoning  in  Manufacture  of  Matches. 

"  The  Lucifer  Disease"  is  liable  to  attack  those  engaged  in  the 
dipping,  drying,  or  packing  of  matches. 

The  symptoms  are  weakness,  fatigue,  pains  in  the  bowels,  diar- 
rhoea, intermittent  toothache,  decayed  teeth,  receding  gums,  and 
exposure  and  disease  of  the  bone  of  the  jaw,  the  lower  jaw  being 
most  often  affected.  The  poisoning  is  due  to  vapor  of  the  oxides 
of  phosphorus  (possibly  in  part  to  ozone),  taken  first  by  inhalation 
and,  after  the  teeth  become  decayed,  from  access  of  the  acid  oxides 
of  phosphorus  through  the  saliva  to  the  lower  jaw.  There  is  large 
increase  of  phosphates  in  the  urine. 

Red  phosphorus  is  not  poisonous.    Those  engaged  in  work  with 
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yellow  phosphorus  should,  guard  against  injury  by  taking  the  fol- 
lowing : 

Precautions. — A  very  dilute  solution  of  bicarbonate  of  sodium 
should  be  kept  at  hand.  The  hands  and  face  should  be  washed 
with  this  frequently,  and  always  on  leaving  the  factory.  The 
mouth  should  be  frequently  rinsed  with  the  same.  A  little  of  the 
soda  solution,  very  dilute,  or  a  spoonful  of  lime-water,  should  be 
swallowed,  occasionally,  at  times  when  digestion  is  not  going  on. 
It  is  recommended  to  have  open  dishes  of  oil  of  turpentine  exposed 
in  the  work-rooms.  The  rooms  should  of  course  be  well  venti- 
lated, and  the  "dipping""  should  be  done  in  a  room  not  open  to 
the  others. 


Lead  Poisoning  by  Working  with  Lead  Paint  or  Lead  Metal. 

Of  1,213  cases  of  chronic  lead-poisoning,  collected  by  M.  des 
Planches,  406  occurred  with  white-lead  manufacturers,  305  among 
house  painters,  68  among  color-grinders,  63  among  red-lead  manu- 
facturers, 54  from  work  in  common  earthen  pottery,  52  with  type- 
founders, 47  with  carriage-painters,  35  among  lapidaries,  33  among 
ornamental  painters,  and  the  remainder  among  a  large  number  of 
trades. 

The  Symptoms  are  obstinate  constipation,  indigestion,  feeling 
of  depression,  loss  of  appetite,  metallic  taste,  fetor  of  breath,  res- 
piration often  rapid,  with  rarely  any  fever  or  acceleration  of  pulse, 
abdominal  colic  (relieved  by  pressure),  "lead  palsy"  of  the  exten- 
sor muscles  causing  "the  dropped  hand,"  and  (generally  early)  a 
"blue  line"  around  the  gums  (deposition  of  lead  sulphide).  The 
faeces  are  usually  dark,  from  presence  of  lead  sulphide. 

Precautions.— Workmen  should  observe  great  cleanliness  of 
the  entire  person,  of  the  hair,  and  especially  of  the  hands  and  face, 
with  use  of  soap  in  bathing.  Clothing  of  compact  linen  or  cotton 
material,  frequently  washed,  is  the  best,  the  head  being  protected 
by  a  cap.  Sulphurous  baths  are  recommended.  Meals  should  not 
be  eaten  in  the  work-rooms,  nor  without  carefully  cleansing  the 
hands  and  nails  and  the  teeth.  The  work-rooms  should  be  well 
ventilated,  and  grinding  should  be  done  under  water  or  other 
liquid.  The  bowels  should  be  kept  open,  and,  if  a  purgative  is  re- 
quired, sulphate  of  magnesium  (Epsom  salt)  is  to  be  preferred,  as  it 
changes  any  lead  in  the  system  to  insoluble  sulphate.  Any  dis- 
turbance of  digestion  or  failure  of  appetite  may  be  met  by  the  ad- 
ministration of  four  to  six  drops  of  the  aromatic  sulphuric  acid,  in 
a  third  of  a  tumblerful  of  water,  before  each  meal.    If  the  disease 
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has  set  in,  the  treatment  should  be  directed  by  a  physician,  and  the 
occupation  in  most  cases  must  be  abandoned. 

4.  Poisoning  from  Use  op  Cosmetics. 

Face  Powders,  Enamels,  and  Lotions. 

The  only  poisonous  constituents  likely  to  occur  in  these,  are 
lead  compounds  ;  but  in  rare  cases  the  lotions  contain  corrosive 
sublimate  (mercuric  chloride).  In  1870  Professor  Chandler,  in  the 
Health  Board  of  New  York  City,  reported  upon  seven  "  white  pow- 
ders for  the  skin,"' all  free  from  injurious  metals,  and  containing 
only  French  chalk,  clay,  and  magnesia.  Of  seven  enameling 
liquids,  three  were  heavily  laden  with  white  lead  (in  suspension), 
three  were  free  from  lead  and  made  with  zinc  white,  and  one  was 
made  up  with  chalk.  Of  six  "  lotions  for  the  complexion,"  one 
was  heavily  charged  with  corrosive  sublimate,  and  the  rest  were 
free  from  injurious  metals.  In  187G  E.  J.  Risser,  from  work  under 
the  writer's  direction,  reported  upon  twelve  cosmetics,  including 
six  white  powders,  two  carmine-colored  powders,  three  white 
enamelling  lotions,  and  one  carmine-colored  lotion,  none  of  which 
contained  injurious  metals — three  containing  bismuth  carbonate, 
two  having  zinc  oxide,  and  eight  carrying  nothing  heavier  than 
chalk  or  white  earth.*  In  1874  the  apothecaries  of  Copenhagen, 
Denmark,  agreed  to  substitute,  for  the  "generally  poisonous  "  face 
powders  in  use,  the  following  harmless  mixtures  :  White — oxide 
of  zinc,  30  parts  ;  wheat  starch,  250  parts  ;  oil  of  rose,  3  drops. 
Red — carmine,  one  part ;  carbonate  of  magnesium,  4  parts.  The 
writer  would  suggest  that  these  articles — put  up  to  order  at  any 
drug-store — may  be  used  with  greater  safety  than  the  preparations 
of  unknown  and  irresponsible  manufacturers.  The  continued 
application  of  white  lead  to  the  skin,  either  in  powder  or  cream,  is 
likely  to  produce  some  degree  of  chronic  poisoning.  (See  lead-poi- 
soning by  working  in  lead  paint,  etc.,  on  preceding  page.) 

Hair  Dyes  and  Restoratives. 

A  large  number  of  the  dyes  and  lotions  for  the  hair  contain  lead 
acetate  (sugar  of  lead)  as  their  essential  constituent ;  a  smaller 
number  of  the  dyes — those  acting  instantaneously  in  one  solution 
— consist  of  silver  solutions.  Of  sixteen  dyes  and  restoratives  anal- 
yzed by  Prof.  Chandler  for  the  Health  Board  of  New  York,  one 


♦  Pro.  Am.  Phar.  Asso. ,  1876,  p.  419. 
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consisted  of  ammoniacal  silver  nitrate,  and  all  the  rest  contained 
lead,  in  quantities  from  one  to  sixteen  grains  (metal)  to  the  fluid 
ounce.*  A  golden  yellow  hair-coloring  has  been  done  by  hair- 
dressers with  arsenical  solution  and  ammonium  sulphide  ;  and 
brown  coloring,  by  chloride  of  gold.  It  is  decidedly  unsafe  to 
apply  lead  solutions  to  the  scalp.  Numerous  cases  of  lead  palsy 
have  resulted  from  the  practice,  and  disturbance  of  health  must 
often  result  from  this  cause  when  the  real  difficulty  is  not  recog- 
nized. (See  Symptoms,  under  Lead  Poisoning,  on  page  780.) 
Silver  solution  (lunar  caustic)  is  corrosive  to  the  hair  and  to  the 
epidermis  so  far  as  stained  by  it,  but  it  is  far  less  likely  to  cause 
constitutional  effects  than  lead.  Hager  (1873)  proposed  "an 
unhurtful  hair-dye  "  as  follows  :  10  parts  of  subnitrate  of  bismuth, 
with  150  parts  of  glycerine,  are  heated  together  in  a  glass  vessel, 
on  the  water-bath  ;  solution  of  potassa  is  then  added  gradually, 
with  agitation,  until  a  clear  solution  is  obtained  ;  then  concen- 
trated solution  of  citric  acid  is  added,  until  the  reaction  remains 
but  slightly  alkaline,  when  orange-flower  water  is  added  to  make 
the  liquid  measure  300  parts,  and  the  solution  is  to  be  lightly  col- 
ored with  aniline. 

5.  Poisoning  by  Colored  Fabrics. 

Papers  and  Cloths  Colored  Green  and  of  Colors  Toned  with 

Green. 

Arsenical  green  is  used  mostly  for  the  green  of  the  best  wall- 
papers, for  tarlatans,  and  for  much  of  the  green  of  carpets  ;  also  as 
a  constituent  of  drab  and  a  tone  of  other  colors  for  wall  and  window 
papers.  The  compound  itself  is  Schweinfurt  green — the  aceto- 
arsenite  of  copper,  or,  less  frequently,  Scheele's  green — the  arsenite 
of  copper,  both  of  which  compounds  are  sold  as  Paris-green.  The 
poisoning  is  due  to  the  arsenic,  scarcely  at  all  to  the  copper. 

The  mode  of  poisoning  by  arsenical  wall-papers,  carpets,  and 
drapery,  is  chiefly  by  the  dust  constantly  wearing  off  from  the 
walls  and  fabrics,  and  permeating  the  air  which  is  taken  into  the 
lungs.  Chemists,  both  in  this  country  and  in  Europe,  have  ob- 
tained arsenic  by  analysis  of  the  dust  settling  in  rooms  hung  with 
green  paper.  It  has  been  surmised  that,  in  very  moist  air,  the 
deadly  arsenious  hydride  or  gas  may  be  formed  ;  but  if  the  gas  is 
formed  at  all,  it  is  probably  far  less  influential  than  the  dust.  A 
good  many  cases  of  distinct  poisoning  have  been  traced  to  arseni- 


*Ain.  Jour.  Phar.,  1870,  p.  362. 
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cal  wall-paper  Six  cases  are  reported  in  the  Michigan  Board  of 
Health  Report  for  1874.  How  far  the  healths  of  individuals  and 
families  have  been  injured  by  residence  within  the  walls  of 
death,"  as  Professor  Kedzie  terms  them,  no  man  can  declare. 

The  quantity  of  arsenic  held  in  the  colored  sizing  of  wall- 
papers and  woven  goods  is  by  no  means  small.  Woodman  and 
Tidy  found  in  one  sample  of  paper  as  much  as  thirty-five  grains  of 
arsenious  acid  to  the  square  foot. 

Again,  in  determination  of  the  arsenic,  in  six  samples  of  green 
tarlatan,  Mr.  Kerley  obtained,  under  the  writer's  observation,  from 
115  to  140  grains  of  aceto-arsenite  of  copper  per  yard  ;  and  in  twelve 
wall-papers  from  0.8  to  5G.9  grains  of  the  aceto-arsenite  per  square 
yard.*  Dr.  Kedzie,  of  the  Michigan  Board  of  Health,  reports  from 
one  to  five  grains  of  arsenic  per  square  foot,  in  five  cases,  where 
poisoning  had  resulted. 

The  use  of  arsenical-green-colored  fabrics  extends  to  a  multi- 
tude of  articles  of  everyday  use,  and  is  everywhere  beset  with  inci- 
dental danger,  if  not  destined  to  direct  mischief.  Lamp-shades 
of  poison-green  are  believed  to  be  especially  hurtful,  because  the 
heat  to  which  they  are  subjected  favors  vaporization  of  the  arsenic. 
Green  table  mats,  green  wafers,  green  toys  of  various  sorts  for 
children,  green  glazed  paper  bands  and  covers  for  children's  con- 
fectionery, green  air-balls,  and  green  artificial  flowers,  have  been 
proven  guilty  in  distinct  cases  of  poisoning.  The  green  tarlatan 
dresses  have  poisoned  ballet-dancers  who  wear  them  and  seam- 
stresses who  make  them.  Women  using  green  sewing-silk  find, 
even  by  the  metallic  taste,  that  it  is  unsafe  to  bite  the  thread.  In 
the  manufacture  of  arsenical  paper,  it  is  statedf  that  a  paper-printer 
cannot  endure  to  work  more  than  two  or  three  weeks  at  a  time 
with  arsenical  colors. 

Papers  and  cloths  may  be  tested  for  arsenic  by  Marsh's  method, 
modified  as  follows  :  Place  some  of  the  fabric  in  a  flask  or  large 
test-tube ;  fill  two-thirds  full  with  water  made  slightly  alkaline 
with  potassa  or  soda  ;  put  in  a  piece  of  sodium-amalgam  (Davy) ; 
cover  with  a  piece  of  filter-paper  wet  with  silver  nitrate  solution, 
and  set  aside.  If  arsenic  is  present,  the  paper  will  soon  be  black- 
ened. Also,  arsenical  greens  are  decolored  by  ammonia.  Again, 
if  the  ammonia  solution  be  poured  off  clear,  upon  a  glass  plate, 
and  a  minute  fragment  of  nitrate  of  silver  (crystal  or  stick)  be 
placed  therein,  a  yellow  precipitate  around  the  fragment  indicates 
the  presence  of  arsenic. 


*  New  Remedies,  VI.  (1877),  p.  246. 
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Fabrics  Colored  with  Aniline  Dyes. 

Aniline  compounds  of  themselves  have  been  the  subject  of  dis- 
cussion as  to  whether  poisonous  or  not,  and  while  it  is  pretty  cer- 
tain that  some  of  the  pure  aniline  compounds  are  poisonous  if  taken 
into  the  stomach,  it  is  not  asserted  that  they  poison  the  skin  or  the 
atmosphere.  The  more  poisonous  agent  in  the  aniline  dyes  in  use 
is  the  arsenic  they  contain.  This  is  required  in  their  manufacture 
•and  not  wholly  removed.  The  poisoning  has  occurred  chiefly  from 
use  of  magenta-colored  socks  and  under-garments  for  children  and 
in  some  cases  with  adults.  The  aniline  dyes  of  carpets  have  also 
been  found  to  contain  arsenic  in  quantities  injuriously  large.  And 
wall-papers,  again,  are  printed  in  reds  with  the  use  of  arsenical 
aniline  dyes. 

American  Leather  Cloth 

is  said  to  be  heavily  loaded  with  lead.  The  health  officers  of  Ber- 
lin lately  declared  against  its  use  in  children's  carriages,  reporting 
over  forty  per  cent,  of  lead  in  it.  Its  use  in  hat-linings  is  a  most 
reprehensible  practice 

6.  Poisonous  Plants  Liable  to  be  Eaten. 
Aconite. 

Aconite. — Monkshood,  Wolfsbane,  Blue-rocket,  Aconitum  Na- 
pellus,  A.  uncinatum,  and  other  species  of  Aconitum.  The  entire 
plant  is  poisonous  :  the  root  has  been  mistaken  for  that  of  horse- 
radish, with  fatal  results. 


Aconite  root  is  short  and  tapering,  like  a 
carrot ;  brown  externally,  but  when  cut  it 
is  at  first  white,  becoming  red  on  expo- 
sure. Tasted,  it  causes  tingling  and  numb- 
ness of  the  tongue  a*id  lips.  At  full  growth 
an  older  root  is  usually  joined  to  a  younger 
one  of  lighter  color. 


Horse-radish  root  is  long,  and  not  much 
tapering  ;  light  brown  externally,  and  when 
cut  is  white,  both  at  first  and  after  stand- 
ing. It  is  bitter  and  hot  to  the  taste — does 
not  cause  numbing  of  the  tongue  and  lips. 


The  stem  is  erect,  and  from  two  to  six  feet  high  ;  the  plant  per- 
ennial ;  the  leaves,  dark  green  on  the  upper  surface,  cause  numb- 
ness of  the  mouth  when  chewed.  The  flowers  are  violet  to  blue. 
A.  reclinatum,  Trailing-wolfsbane,  found  in  Virginia,  and  south- 
ward in  the  Alleghanies  (Gray),  has  a  trailing  stem  ;  flowers  white. 

Aconite  contains  a  small  proportion  of  an  alkaloid,  aconitine, 
one-fiftieth  of  a  grain  of  which  is  poisonous.  Any  quantity  of  root  or 
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leaves  over  a  few  grains  may 
cause  illness  ;  sixty  grains  of 
the  root  have  proved  fatal. 
Woodman  and  Tidy  refer  to 
nine  cases  of  poisoning  by 
eating  the  fresh  root,  three 
cases  from  eating  the  fresh 
leaves  in  salad,  and  twelve 
cases  in  one  company  from 
taking  the  juice  of  the  leaves 
in  mistake  for  scurvy  grass. 

Symptoms.  —  In  from  a 
few  minutes  to  one  hour, 
numbness,  tingling,  and  dry- 
ness of  the  mouth  and 
throat  ;  then  giddiness,  with 
numbness  and  tingling  of 
limbs;  loss  of  power  in  legs  ; 
sometimes  pain  in  abdomen, 
frothing  from  the  mouth,  fol- 
lowed by  vomiting,  purging, 
and  faintness.  Sometimes 
the  person,  though  para- 
lyzed, retains  consciousness  ;  in  others  there  are  dimness  of  sight 

and  delirium.  There  is  not 
the  stupor  or  comatose 
state  present  with  narcotic 
poisons.  The  pupils  are 
dilated,  the  skin  is  cold 
and  livid,  and  the  action 
of  the  heart  is  rendered 
very  feeble.  Convulsions 
are  not  common. 

Treatment, — The  stom- 
ach should  be  evacuated, 
by  use  of  an  irritant  emetic, 
as  ground  mustard  in  tea- 
spoonful  doses.  Then  stim- 
ulants should  be  promptly 
administered,  and  stimula- 
ting applications  and  fric- 
tions used  externally.  Phy- 
sicians sometimes  adminis- 
ter strychnine,  carefully,  as  a  physiological  antidote. 
Vol.  I.— 50 


FiGUUE  342. — Aconite  flowers,  leaves,  and  root. 


PiGUKE  343, — Typical  roots  of  Aconite. 
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Castor-Oil  Plants:  the  Seeds.    Ricinus  Coninitmis. 

A  single  seed  of  this  plant  usually  produces  ill  symptoms,  and 
from  three  to  twenty  seeds  have  produced  fatal  results.    The  poi- 


FiGURE  344. — Leaves,  flowers,  and  seeds  of  the  Castor-Oil  Plant. 


sonous  principle — certainly  not  in  the  oil — has  not  been  deter- 
mined. 

Three  of  the  seeds  have  sufficed  to  cause  the  death  of  a  man. 

Symptoms.— According  to  H.  C.  Wood,  the  symptoms  do  not 
usually  come  on  until  from  two  to  five  hours  after  the  beans  have 
been  swallowed.  First  thei-e  is  severe  pain  in  the  belly,  then  vio- 
lent vomiting  and  purging,  with  perhaps  bloody  stools.  After  the 
purging  has  continued  for  a  little  time,  the  patient  becomes  cold  ; 
a  cold  perspiration  covers  the  surface  ;  the  features  are  pinched  ; 
there  is  thirst,  restlessness,  and  a  small,  feeble  pulse. 

Treatment.— See  page  818. 

Crazy  Weed. 

Crazy  Weed  of  Colorado.  Oxytropus  Lambei'ti.  Yarrow,  Mil- 
foil.— A  low.  nearly  stemless  perennial  herb,  growing  abundantly 
in  pasture  lands  in  Colorado.  It  bears  twenty  to  forty  small  yel- 
lowish-white flowers  on  a  single  flower-stalk.  The  flowers  are 
tipped  with  purple.  It  is  a  belief  among  the  people  that  cattle  and 
horses  acquire  a  taste  for  this  plant,  and  that,  in  consequence  of 
•eating  it,  their  appetite  for  other  food  fails  ;  they  become  emaci- 
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ated,  partly  demented,  and  symptoms  of  founder  and  paralysis 
supervene.  It  is  also  said  to  have  been  used  for  a  beer,  and  to 
affect  man  much  in  the  same  manner.* 

Buttercup. 

Crowfoot.  Buttercup.  Raauncidus  hulhosus,  R.  acris,  R.  re- 
pens,  R.  sceleratus,  and  other  species  of  Ranunculus,  common  in 
pastures  and  meadows.  The  whole  plant  is  pervaded  by  a  volatile 
principle,  acrid,  irritating,  and  excoriating,  capable  of  blistering 
the  skin,  but  wholly  dissipated  in  drying.  Grazing  animals  avoid 
the  plants  when  fresh,  but  eat  them  in  hay  without  harm. 

Symptoms. — When  taken  into  the  mouth,  buttercup  causes  a 
singular,  intense  cutting  sensation  in  the  tip  of  the  tongue,  which 
pretty  certainly  prevents  its  being  swallowed,  and  soon  ceases 
after  the  plant  is'  spat  out.  Sometimes  it  causes  intense  irritation 
and  inflammation  of  the  mouth. 

Treatment. — In  slight  cases  nothing  is  required  ;  in  more  ag- 
gravated, cooling  and  astringent  mouth-washes.  If  the  plant  has 
been  swallowed,  an  emetic  of  ipecac  or  mustard  and  water. 

Darnel. 

Darnel  Seeds.  Bearded  Darnel.  Lolium  temidentum. — The  only 
one  of  the  grasses,  as  Lindley  states,  proven  to  have  deleterious 
properties.  The  seeds  are  likely  to  occur  mixed  with  grains  of  wheat 
or  rye,  and  bread  made  therefrom  has  been  said  to  cause  giddiness, 
intoxication,  vomiting  and  purging,  dilation  of  pupils  and  confu- 
sion of  vision,  tremors  and  great  prostration.  The  sufferers  have 
nearly  all  recovered.  It  has  been  stated  that  the  effects  are  alike 
upon  man,  horses,  and  sheep,  while  cows,  pigs,  and  chickens  are 
not  affected  by  it.  A  bitter  extractive  of  the  seeds  poisoned  a 
pigeon.  At  one  time  the  poisonous  results  previously  ascribed  to 
darnel  were  attributed  to  presence  of  ergot ;  but  later  observations, 
especially  those  summarized  by  Wittstein  in  1875,  show  that  darnel 
contains  peculiar  poisonous  bodies.    Like  rye  and  wheat,  however, 

*  Miss  Catharine  M.  Watson,  in  1876,  made  a  thorougli  chemical  analysis  of  this 
plant.  It  contains  much  resinous  substance  ;  and  a  substance  easily  fusible,  amorphous 
so  far  as  could  be  ascertained,  nitro<jenous,  and  giving  the  reactions  of  an  alkaloid  with 
all  the  general  reagents.  Physiological  experiments  were  made  without,  very  determina- 
tive results ;  those  and  further  chemical  examination  being  interrupted  while  awaiting 
another  supply  of  material.  (From  an  Unpublished  Eeport  at  Michigan  University.  As 
to  the  effects  of  the  plant  on  animals,  see  Dr.  A.  Kellogg,  Cal.  Acad,  iiciences,  vi.,  3; 
Dr.  Kothrock,  rhiladelphia  Acad.  Nat.  Sciences,  1877,  274,  July  31.) 
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it  is  liable  to  be  the  subject  of  the  ergot-fungus.  And,  as  experi- 
ments made  with  perfectly  healthy  seeds  have  produced  no  poi- 
sonous effects,  it  is  probable  that  the  symptoms  attributed  to  it  are 
■the  result  of  a  diseased  condition  of  the  seeds.  The  starch  gran- 
ules of  darnel  in  flour  are  easily  distinguished  under  the  micro- 
scope from  those  of  wheat,  being  only  one-third  as  large,  and 
perfectly  circular,  with  moderately  wide  margin,  and  bright  un- 
marked surface.  The  seeds  have  a  sweetish  taste,  and  are  without 
odor. 

Treatment. — A  purgative,  like  castor-oil,  to  empty  the  bowels, 
and  alcoholic  stimulants,  ammonia,  and  heat,  to  relieve  the  weak- 
ness and  prostration. 

Ergot. 

Ergot.  Spurred  Rye.  Mutterkorn.  Secale  Cormdum. — A  para- 
sitic fungus  growing  upon  rye  (and  less  frequently  upon  wheat, 
barley,  and  oats),  and  taking  its  nutriment  at  the 
expense  of  the  grain  in  which  it  grows.  The 
spurs  are  from  one-quarter  to  one  inch  long,  one- 
sixth  to  one-third  inch  thick,  purple  or  violet- 
brown  externally,  and  yellowish-white  or  violet- 
white  internally,  of  an  acid  after- 
taste, and  slight  disagreeable 
odor.  Treated  in  powder,  with 
solution  of  potassa,  the  charac- 
teristic odor  (due  to  trimethyla- 
mine)  is  strongly  developed,  and 
may  be  obtained  from  flour  con- 
taining at  the  least  one  and  one- 
quarter  per  cent,  of  ergot.  A 
closer  test  for  ergot  in  flour,  re- 
vealing at  the  least  one-quarter 
per  cent.,  may  be  made  as  fol- 
lows :  *  10  parts  of  the  flour  are 
boiled  in  a  dish  with  30  parts  (by  weight)  of  90  per 
cent,  alcohol,  and  the  liquid  pressed  out  with  a 
fine  muslin  strainer.  The  residue  is  stirred  with 
Figure 34.5.— Ahead  10  parts  more  of  alcoliol  in  a  narrow  dish  and  left 
of  Spurred  Rye.  ^eit\e.     If  the  liquid  is  colored,  the  material 

must  be  washed  with  alcohol  again,  and  pressed  and  treated  again 
with  10  parts  of  alcohol.  Add  now  of  dilute  sulphuric  acid  (1  part 
of  the  concentrated  acid  to  5  parts  of  water)  from  10  to  20  drops. 


Proi  KE  346. — Grains 


*  Jacoby :  DragendorfE's  Ermittelung  von  Gifleu,  p.  323. 
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stir,  and  leave  to  settle.  In  absence  of  ergot,  the  liquid  will  appear 
colorless  or,  at  most,  pale  yellow ;  if  ergot  is  present,  the  liquid 
will  be  red,  of  greater  or  less  intensity.  The  test  depends  on  a 
color-substance  of  ergot,  dissolving  red  in  acidulated  alcohol,  but 
not  dissolving  in  the  alcohol  alone,  which  removes  the  coloring 
matter  of  the  flour.  Large  doses  of  ergot  are  required  for  acute 
poisoning;  hnt  chronic  poisoning,  as  a  fatal  epidemic,  is  believed 
to  have  resulted  from  use  of  breadstuffs  containing  ergot. 

Symptoms. — Giddiness  and  cramps,  with  dilation  of  pupils,  are 
the  chief  of  the  acute  symptoms  ;  creeping  sensations  and  shrivel- 
ling of  the  limbs  at  the  joints  have  occurred  among  the  chronic 
effects.    Ergot  is  much  used  as  a  medicine. 

Treatment. — See  page  818. 


Fools'  Parsley. 


Fools'  Parsley.  Aethusa  cynapiuni. 
cultivated  grounds  in  New  England, 
poison-hemlock,  but  with 
unspotted  stem.  Fetid 
odor,  and  poisonous  effects. 
As  the  common  name  in- 
dicates, it  has  been  mis- 
taken for  parsley  (which 
its  nauseous  odor  should 
prevent). 

Symptoms. — The  leaves 
produce  nausea,  vomiting, 
headache,  giddiness,  drow- 
siness, spasmodic  pain,  and 
numbness.  The  pains 
caused  by  it  are  said  to  be 
intense,  and  in  children  it 
has  produced  convulsions. 
In  cases  less  severe  it  has 
caused  redness  of  the  face 
and  eyes. 

Treatment.  —  There  is 
no  specific  treatment.  An 
emetic  to  empty  the  stom- 
ach and  heat  to  the  ex- 
tremities, with  cold  cloths 


-Annual  herb,  found  about 
Has  much  the  aspect  of 


Figure  347.— Fools'  Parsley. 


on  the  forehead,  will  relieve  some  of  the  symptoms.  Stimulants 
will  be  proper  if  there  is  faintness  or  much  prostration. 
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Foxglove, 


Foxglove.  Digitalis  Purpurea.  —  A  cultivated  ornamental 
plant.  Its  poisonous  constituent  is  digitalin,  sometimes  used  me- 
dicinally in  doses  not  over  -gV  grain.  It  is  cumulative  in  its  action 
on  the  system.    In  poisonous  doses  it  retards  the  action  of  the 


heart,  the  poisonous  symptoms  being  a  faint,  slow,  and  irregular 
pulse,  pupils  dilated  ;  sometimes  vomiting,  pain,  and  purging.  In 
fatal  cases  death  seldom  occurs  before  the  sixth  day.  The  patient 
must  keep  in  the  recumbent  .gosture.  All  parts  of  the  plant  are 
poisonous,  if  taken  in  doses  over  three  or  four  grains,  the  seeds 
being  most  potent. 

Treatment.— See  page  818.  '1'- 


Hellebore.  American  Hellebore.  Veratrnm  Viride.  Green  or 
Swamp  Hellebore.  Indian  Poke.  Found  from  Canada  to  Carolina, 
growing  on  wet  ground,  three  to  six  feet  high,  with  bright  green 
leaves,  flowering  from  May  to  July,  in  panicles,  greenish-yellow. 
Taste,  bitter  and  nauseous.  All  parts  of  the  plant  are  poisonous, 
in  doses  over  a  few  grains.  White  hellebore,  used  as  an  insecticide, 
does  not  grow  in  this  country.  (See  under  Poisoning  from  Use 
of  Vermin-killers.)  Helleborus  viridis,  growing  on  Long  Island, 
is  a  poisonous  plant. 

Symptoms.— A  pulse  that  is  almost  imperceptible  and  slow, 
intense  muscular  prostration,  a  cold,  clammy  skin,  faintness.  diz- 
ziness, efforts  at  vomiting,  and  loss  of  sight.  Sometimes  partial 
unconsciousness. 


Figure  348.— Foxglove. 


Hellebore, 
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Treatment. — Empty  the  stomach  by  an  emetic,  and  administer 
strong  tea  and  stimulants.    The  person  must  be  kept  absolutely 


Figure  349.— Root  of  American  Hellebore.  Figure  350.— Black  Hellebore. 


quiet,  and  hot  bottles  or  poultices  may  be  applied  to  the  extremi- 
ties and  over  the  heart. 

Hemlock. 

Hemlock.  Coninm  maculatum.  Poison-Hemlock.  Spotted 
Hemlock. — Naturalized  from  Europe,  growing  along  roadsides  and 
in  waste  places.  The  leaves  have  been  mistaken  for parslei/.  A 
branching  herb,  three  to  six  feet  high,  having  a  biennial  spindle- 
shaped  whitish  root  (something  like  that  of  parsnip),  a  hollow  stem 
marked  with  brownish  purple  spots,  the  lower  leaves  more  than  a 
foot  long  and  tripinnate,  the  upper  leaves  smaller  and  bipinnate. 
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In  June  and  July  it  bears  small  white  flowers,  when  it  exhales  a 
fetid,  mousy  odor.    The  leaves,  when  bruised,  exhale  the  same 

odor.  The  seeds  are  the 
most  active  part  of  the 
plant,  all  parts  being  poi- 
sonous if  taken.  Three  or 
four  grains  of  the  leaves 
constitute  a  medicinal  dose. 
The  poison-hemlock  of  the 
ancient  Athenians  has  been 
held  to  have  been  this  plant, 
but  may  have  been  Cicuta, 
the  ""water-hemlock.''  Co- 
nium  maculatum  owes  its 
power  to  a  volatile  alkaloid, 
named  conia. 

The  symptoms  are  head- 
ache, dim  vision  and  dila- 
tion of  pupils,  drowsiness, 
intermitting  pulse,  paraly- 
sis, coma.  The  loss  of  mus- 
cular power  is  one  of  the 
early  symptoms,  and  in 
cases  where  death  has  oc- 
curred it  appears  to  have 
followed  paralysis  of  the 
muscles  of  respiration. 
Treatment. — Empty  the  stomach  as  soon  as  possible,  and  give 
strong  tea,  tannic  acid,  or  decoction  of  oak-bark,  and  repeat  the 
emetic.  Use  dry  heat  externally,  and  give  stimulants.  If  the 
movements  of  respiration  become  feeble,  artificial  respiration  must 
be  resorted  to. 

Water-Hemlock. 

Water-Hemlock.  Cicuta  maculata.  American  Water-Hemlock. 
Spotted  Cowbane.  Musquash  root.  Beaver-poison.  —  The  roots 
mistaken  for  parsnips.  The  plant  grows  commonly  in  swamps  and 
wet  meadows  ;  three  to  six  feet  high  ;  stem  stout  and  streaked 
with  purple.  The  smell  and  taste  of  the  root  are  said  to  resemble 
those  of  parsnip.    It  is  very  poisonous. 

The  symptoms  commence  with  giddiness  and  dryness  of  the 
throat,  flushed  face  and  dilated  pupils,  with  dimness  of  sight. 
There  is  pain  in  the  stomach  and  vomiting. 

Treatment. — Similar  to  the  foregoing. 


PiQUKE  351.— Poison  Hemlock. 
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Henbane, 


Henbane.  Hijoscyamus  niger.  Black  Henbane.— In  Northern 
United  States,  growing  in  waste  places  where  the  soil  is  very  rich. 
Abundant  about  Detroit, 
Mich.  The  root  has  been 
mistaken  for  chicory  and 
for  parsnips ;  children 
have  been  poisoned  with 
the  berries  ;  and  the  young 
shoots  have  been  mistaken 
for  parsley  and  eaten  as  a 
salad.  All  parts  of  the 
plant  are  poisonous,  con- 
taining a  potent  alkaloid 
named  hyoscyamine.*  It 
is  biennial,  growing  from 
one  to  four  feet  high  in  the 
second  year.  The  leaves 
are  sea-green,  oblong,  vis- 
cid, hairy,  and  surround 
the  stem  ;  the  flowers  yel- 
lowish, with  purple  veins, 
hanging  from  the  ends  of 
branches. 

The  symptoms  come  on 
suddenly  within  a  half- 
hour  after  the  poison  is 
taken,  with  giddiness,  marked  delirium,  and  dilation  of  the 
pupils,  and  resemble  those  of  nightshade-poisoning,  which  see  on 
page  798. 

Treatment. — See  Nightshade,  page  799. 


FiGUKE  353. — Black  Henbane. 


Indian  Turnip. 

Indian  Turnip.  Arnin  tvipliyllum.  Dragon  Root.  Jack-in-the- 
pulpit.  Wake  Robin. — Common  in  all  parts  of  the  United  States,  in 
moist  and  shady  places.  The  root  is  tuberose,  the  leaves  arrow- 
shaped  ;  a  large,  erect  flower-stalk,  bearing  a  variously  colored 
hood,  within  which  is  a  club-shaped  flower-cluster,  green,  purple, 
black,  or  variegated.  The  flower-cluster  and  hood  give  way  to  a 
cluster  of  scarlet  berries.    All  parts  of  the  plant  are  very  acrid  to 


*  See  list  of  alkaloids  in  Nightshade  Family,  on  page  799. 
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the  taste,  and  act  as  irritant  poison,  with  severe  and.  many  times, 
fatal  results.  The  poisonous  components  are  very  volatile,  and 
are  dissipated  by  drying.  From  the  acrid  European  species 
(A.  maculatum)  Portland  arrow-root  is  manufactured,  the  root  of 
both  species  abounding  in  starch  of  fine  quality. 

Symptoms. — After  chewing  a  portion  of  the  plant  an  intense 
pricking,  stinging  pain  is  felt  through  the  mouth,  as  if  caused  by 
a  multitude  of  needles,  accompanied  with  a  profuse  flow  of  saliva, 
and  sometimes  followed  by  considerable  soreness. 

Treatment. — When  the  root  or  plant  is  fresh,  it  is  so  intensely 
acrid  as  to  render  it  hardly  liable  to  be  swallowed.  Milk  will 
greatly  relieve  the  smarting  of  the  mouth  and  tongue  caused  by 
it. 


FiGUKE  353.— Indian  Turnip.  Fiquke  354.— Yellow  Jessamine. 


Jasmine. 

Jasmine.  Gelsemium  sempervirens.  Yellow  Jessamine. — Grows 
in  rich,  moist  soils,  fi-om  Virginia  southward.     A  well-known. 
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beiautiful  climbing  plant,  bearing  clusters  of  deep  yellow,  fra- 
grant flowers.  The  flowers  and  root  are  both  capable  of  acting 
as"  a  poison,  causing  relaxation  of  the  muscular  system,  giddiness, 
dimness  of  vision,  great  prostration.  In  small  doses  gelsemium 
preparations  are  much  used  medicinally.  The  plant  contains  a 
potent  alkaloid — gelseminine,  and  a  characteristic  acid — gelseminic 
acid. 

Treatment. — The  eff'ects  of  gelsemium  may  be  counteracted,  to 
some  extent,  by  stimulants. 


Lobelia. 


Lobelia.  Lobelia  inflata.  Indian  Tobacco. — A  well-known  low 
herb,  growing  through  Canada 
and  the  United  States.  It  has  a 
nauseous  and  fiery  taste  when 
chewed.  It  contains  a  very  potent 
volatile  alkaloid — lobelina,  and  acts 
as  a  violent  emetic,  even  in  com- 
paratively small  doses.  Taken  in 
excess,  it  has  produced  fatal  re- 
sults. 

Symptoms. — Nausea  and  violent 
vomiting,  accompanied  with  intense 
prostration,  cold,  clammy  surface, 
and  great  muscular  weakness.  In 
some  fatal  cases  vomiting  has  not 
occurred,  and  in  others  convulsions 
have  taken  place  as  death  has  ap- 
proached. 

Treatment. — Wash  out  the  stom- 
ach with  warm  drinks,  such  as 
strong  tea,  solutions  of  tannic  acid, 
decoction  of  oak-bark.  Use  alco- 
holic stimulants  and  ammonia  in- 


PlGURE  355.— Indian  Tobacco. 


ternally,  and  apply  dry  heat  to  the  surface  of  the  body. 


Mandrake. 

Mandrake.  May  Apple.  Podophyllum  peltatum. — An  herb 
common  in  moist,  shady  woods  and  marshy  grounds.  It  grows 
about  a  foot  high,  bearing  a  large,  solitary  white  flower,  vising 
between  two  leaves  of  the  size  of  the  hand.  The  fruit  ripens  in 
the  latter  part  of  September,  is  yellowish  and  pulpy,  slightly  acid, 
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harmless,  and  sometimes  eaten, 
of  the  root  in  a  less  degree. 


The  leaves  have  the  properties 


Both  the  leaves  and  the  root 
produce  violent  purging,  the  move- 
ments, in  some  cases,  containing 
blood. 

Treatment.— Cases  of  acciden- 
tal poisoning  from  the  fresh  root 
are  not  common,  but  in  a  dried 
state  it  is  sometimes  taken 
domestic  remedy  in  over-doses. 
Salt  in  any  form  should  be  avoided, 
as  it  is  said  to  increase  the  grip- 
ing, while  fresh  milk,  or  better, 
buttermilk,  lessens  its  griping  ef- 
fects. 

An  emetic  should,  of  course,  be 
given  if  the  dose  is  recently  taken  ; 
and  later,  doses  of  fifteen  to 
twenty  drops  of  tincture  of  hyos- 
cyamus,  or  of  tincture  of  opium, 
at  intervals  of  half  an  hour,  till 
three  or  four  doses  have  been  taken,  or  a  physician  arrives,  to 
relieve  the  pain  and  diarrhoea.  Hot  poultices  to  the  belly  will  also 
be  of  service. 


Figure  350 — Mandrake. 


Mushroom. 


The  common,  edible  mushroom  is  Agaricus  canipestris,  but 
other  varieties  are  eaten  and  prized,  to  a  limited  extent.  Numer- 
ous species  are  poisonous.  The  edible  species  are  said  to  become 
deleterious,  and  even  poisonous,  when  grown  in  wet,  shady  places  ; 
and  to  some  persons  almost  every  mushroom  is  poisonous.  Bad 
effects  are  more  likely  to  result  from  eating  them  raw  than  when 
cooked.  According  to  Letellier,  there  are  two  active  components 
in  the  poisonous  fungi — an  acrid,  volatile  substance,  and  an  alka- 
loid. The  edible  mushroom  contains  about  01  per  cent,  water  ;  3.4 
per  cent,  cellulose,  mannite,  dextrine ;  4.7  per  cent,  nitrogenous 
compounds,  and  less  than  |-  per  cent,  each  of  fat  and  salts.  Noth- 
ing but  a  practical  study  of  species  can  enable  one  to  distinguish 
all  the  edible  mushrooms  ;  but  the  following  comparative  descrip- 
tion, by  Bentley,  shows  the  distinguishing  characteristics  of  the 
Agaricus  campestris  and  some  other  safe  varieties  : 
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EDIBLE. 

1.  Grow  solitary  in  dry,  airy  places. 

2.  Generally  white  or  brownish. 

3.  Have  a  compact,  brittle  flesh. 

4.  Do  not  change  color  when  cut  and  ex- 

posed to  the  air. 

5.  Juice  watery. 

6.  Odor  agreeable. 

7.  Taste  neither  bitter,  astringent,  acrid, 

nor  salt. 


POISONOUS. 

1.  Grow  in  clusters,  in  woods,  and  dark, 

damp  places. 

2.  Usually  of  a  bright  color. 

3.  Have  a  tough,  soft,  watery  flesh. 

4.  Acquire  a  brown,  blue,  or  green  tint 

when  cut  and  exposed  to  the  air, 

5.  Juice  often  milky. 

6.  Odor  strong  and  disagreeable. 

7.  Taste  either  bitter,  astringent,  acrid,  or 

salt. 


Ketchup  (or  Catsup)  was  at  first  a  prepartion  of  mushrooms, 
though  latterly  it  is  more  often  made  with  tomato.    One  manufac- 
turer of  ketchup  in  London,  England,  obtains  annually  many  tons 
of  mushrooms  from  all 
parts  of  the  United  King- 
dom, mostly  A.  campes- 
tris  and  A.  arvensis,  at 
prices  varying  from  one 
to  sixpence  sterling  per 
pound. 

It  is  well  to  bear  in 
mind  that,  owing  to  the 
watery  nature  of  mush- 
rooms, they  undergo  pu- 
trefaction with  great 
ease,  and  that  it  is  very 
probable  that  in  this 
state  poisonous  principles 
may  be  developed  in 
mushrooms  which  are 
quite  wholesome  while  in 
a  fresh  state. 

The  symptoms  of  poi- 
soning by  mushrooms 
come  on  at  very  different  periods  after  eating  them,  and  consist, 
in  some  cases,  of  narcotism,  giddiness,  dimness  of  sight,  delirium, 
coma,  and,  in  other  cases  of  irritation,  pain,  purging,  vomiting. 

Treatment. — As  mushrooms  may  remain  for  a  long  time  undi- 
gested in  the  intestines,  it  is  advisable  to  give  a  purgative  as  early 
as  possible,  and  one  like  castor-oil  is  better  than  a  saline  like  Epsom 
salts,  as  it  helps  to  envelop  the  poisonous  masses.  An  emetic  like 
ipecac  will  also  be  required.  If  the  person  becomes  faint  and  cold, 
use  stimulants,  hot  bottles,  and  rest.    Tincture  of  Belladonna  (in 


Figure  357.— Edible  Mushroom. 
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five  to  ten  drop  doses  every  thirty  minutes  until  the  pupils  become 
dilated,  or  four  doses  are  taken,  or  the  doctor  comes)  is  the  natural 
antidote. 


Atropa  Belladonna.  Deadly  Nightshade.  —  An  herbaceous 
plant,  native  to  Europe,  cultivated  in  this  country,  and  in  places 
taking  root  spontaneously.  The  name,  belladonna,  was  given  in 
the  sixteenth  century,  from  the  use  of  a  distilled  water  of  the 
plant  as  a  cosmetic  by  the  Italian  ladies.  It  had  been  designated 
at  an  earlier  period,  as  solatrum  f  uriale,  and  solatruiii  iitortale  ; 
and  it  is  believed  to  have  been  the  plant  referred  to  by  Shakespeare, 
in  the  witches'  scene,  as  "the  insane  root  that  takes  the  reason 


prisoner."  The  Nightshade  Family,  the  solanacece,  embrace  quite 
a  number  of  poisons  classed  as  deliriants,"  several  of  which  have 
borne  the  name  of  nightshade.  The  plants  choose  a  soil  rich  with 
fully  decayed  material,  deadly  nightshade  growing  about  ruins 
in  Southern  Europe,  and  henbane,  nightshade,  and  tobacco,  all 
burning  to  an  ash  very  rich  in  nitrate  of  potassium.  Those  of 
the  family  which  are  poisonous  owe  their  power  to  minute  portions 
of  exceedingly  potent  alkaloids— nitrogenous  bases  more  or  less 
easily  volatile  and  having  common  characteristics — so  that  certain 
of  them  can  hardly  be  distinguished  from  others,  while  the  same 
alkaloids  are  found  in  more  than  one  species,  as  seen  in  the  fol- 
lowing list : 


Nightshade. 


FiGCRE  358. — Deadly  Nightshade. 
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SOLANACEOUS  PLANTS. 

Black  Nightshade  contains 

Henbane  " 

Deadly  Nightshade  (Belladonna)  " 
Potato  (seed,  at  times) 

Stramonium  " 
Tobacco 

Tomato  (green,  at  times)  " 

Woody  Nightshade  " 


CHIEF  ALKALOIDS. 

Solanine  (differing  from  atropine). 
Hyoscy amine  (allied  to  atropine). 
Atropine 
Solanine. 

Daturiue  (identical  with  atropine). 

Nicotine  (volatile). 

Solanine. 

Solanine. 


Deadly  Nightshade  has  an  erect  stem  reaching  three  feet  in 
height,  with  alternate,  soft,  smooth  leaves  ;  flowers  (in  June  and 
July)  dull  reddish,  bell-shaped,  large,  and  pendent ;  berries  (in 
August  and  September)  first  green,  then  purple,  and  lastly  black. 
The  bruised  leaves  give  a  fetid  odor ;  the  berries  taste  sweet,  but 
mawkish  ;  the  root,  which  is  long  and  creeping,  has  a  bitter  taste. 
All  parts  are  poisonous,  the  root  being  strongest.  Atropine,  the 
alkaloid,  cannot  be  safely  taken  in  doses  above  the  fiftieth  of  a 
grain. 

The  symptoms  are  giddiness,  drowsiness,  thirst,  and  dryness  of 
the  throat  from  suppression  of  saliva,  wide  dilation  of  both  pupils, 
and  delirium.  There  have  been  many  cases  of  poisoning  by  eating 
the  berries,  either  fresh  or  baked  in  pies,  twenty  instances  being 
cited  by  Woodman  and  Tidy.  Atropine  is  applied  to  the  eye  by 
surgeons  to  widen  the  opening  of  the  pupil.  It  has  been  reported 
that  the  same  application  is  sometimes  made  by  ladies  to  increase 
the  beauty  of  the  eye. 

Other  symptoms  to  be  noted  are  dryness  and  bright  red  color 
of  the  skin,  with  difficulty,  in  some  cases,  of  passing  urine.  The 
delirium  is  frequently  quite  pronounced,  and  may  lead  to  the  case 
being  taken  for  one  of  alcoholic  intoxication,  but  the  absence  of 
the  odor  of  alcohol  in  the  breath  will  serve  to  make  the  distinction, 
and  a  certain  test  consists  in  the  application  of  a  little  urine  from 
the  patient  to  the  eye  of  a  cat  or  dog,  in  which  case,  if  atropine  is 
present,  it  will  cause  a  dilation  of  the  pupil. 

Treatment. — Give  an  emetic  of  ipecac  or  a  teaspoonful  of  mus- 
tard in  a  cup  of  warm  water,  and  follow  it  up  with  draughts  of 
warm  and  strong  tea,  decoction  of  oak-bark,  or  tannin  in  any  form. 
Finely  powdered  charcoal  (see  page  818)  may  also  be  given,  and 
alcoholic  stimulants  or  spirits  of  hai'tshorn  with  water,  if  required 
to  relieve  prostration.  Teaspooufuls  of  milk  relieve  the  dryness  oi 
the  mouth  and  throat. 
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Woody  Nightshade. 

Bitter-sweet,  Dulcamara,  or  Solanum  Dulcamara. 

Black  Nightshade. 

Garden  Nightshade,  or  Solarium  nigrum. 

Potato  Apples. 

Solanum  Tuberosum,  Fruit  of  the  Potato. 

As  the  poisonous  elements  of  the  above  are  similar,  they  will 
be  treated  of  in  a  group. 

Bittersweet  is  common  in  damp  and  sheltered  places  ;  also  cul- 
tivated in  gardens.  A  shrub- 
by plant,  having  small  purple 
flowers  and  red  berries.  Sola- 
nine  has  been  obtained  from 
it,  and  it  has  feeble  narcotic 
powers,  but  is  only  poisonous 
when  taken  in  large  quanti- 
ties. 

The  Black  Nightshade  is  a 
flowering  herb,  bearing  black 
berries,  from  which  solanine 
has  been  extracted ;  but  no 
other  part  of  the  plant  is  poi- 
sonous in  small  doses.  The 
berries  cannot  be  eaten  with 
safety. 

The  fruit  and  seeds  of  the 
Coinvion  Potato  contain  a  va- 
riable quantity  of  the  alkaloid 
solanine,  and  are  capable  of 
poisoning  to  the  same  extent. 
Even  fatal  effects  have  oc- 
curred from  eating  them. 
The  leaves  and  stalks  have  been  found,  though  not  invariably, 
to  act  as  a  poison.  The  same  is  true  of  the  tuber  when  grow- 
ing exposed  and  having  a  green  skin.  Potatoes  with  one  side 
green  had  better  be  rejected.  It  is  said  that  sprouting  and  decayed 
potatoes  have  sometimes  been  found  to  contain  the  active  princi- 
ple solanine.    Solanine  is  not  a  stable  compound,  and  it  is  probable 


PiGDEE  359.— Bittersweet. 
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that  either  its  formation  ur  its  preservation  in  the  plant  is  due  to 
conditions  sometimes  absent.  The  plants  owing  activity  to  sola- 
nine — potato,  tomato,  black  nightshade,  woody  nightshade — pos- 
sess a  very  variable  power. 

Symptoms. — The  symptoms  caused  by  the  poisonous  element 
of  the  above  pla^its  consist,  in  the  case  of  Bittersweet  or  Black 
Nightshade,  of  vomiting,  a  quick  and  feeble  pulse,  difficult  breath- 
ing, with  perhaps  restlessness,  delirium  or  hallucinations,  and 
dilatation  of  the  pupils. 

When  unripe  or  unwholesome  potatoes  or  potato-apples  have 
been  eaten,  the  first  symptom  commonly  noticed  is  vomiting,  then 
restlessness,  a  cold  clammy  skin,  quick  and  difficult  breathing, 
with  an  anxious  countenance  and  a  quick,  feeble  pulse.  Diarrhoea 
very  often  sets  in,  the  stools  containing  fragments  of  potato;  and 
when  the  diarrhoea  or  vomiting  lasts  any  considerable  time, 
cramps,  like  those  of  cholera  morbus,  may  appear.  The  face  may, 
moreover,  become  swollen  and  red. 

Treatment. — Emetics  and  purgatives,  to  get  rid  of  the  offend- 
ing materials,  with  stimulants,  in  the  shape  of  hot  drinks,  spirits, 
or  hartshorn  in  water,  to  relieve  depression. 

Privet. 

Privet.  Ligustrum  vulgare. — A  shrub  four  to  ten  feet  high ; 
growing  by  fences  and  roadsides;  sometimes  used  for  hedges,  bear- 
ing bitter-astringent  leaves,  pleasant-smelling,  snow-white  flowers, 
and  sweetish-bitter,  black  berries,  sometimes  used  for  dyeing.  The 
berries,  leaves,  and  shoots  act  as  narcotic  and  irritant  poisons. 
There  are  reports  of  a  considerable  number  of  cases  of  poisoning 
of  children  by  eating  the  berries, 

Symptoms. — Vomiting  and  purging,  followed,  in  severe  cases, 
by  insensibility  and  convulsions. 

Treatment. — See  page  818. 

Oleander. 

Nerium  Oleander. — A  common,  cultivated,  ornamental  plant. 
The  leaves,  flowers,  and  bark  are  poisonous,  especially  the  bark. 
The  poisonous  component  is  not  volatile,  belonging  to  the  resins. 
Stupor,  convulsions,  and  prostration  are  among  the  symptoms. 

Treatment. — See  page  818. 

Vol.  I.— 51 
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Poke. 

Phytolacca  decandra.  Scoke.  Garget. — A  plant  growing  com- 
mon, especially  in  newly  cleared  and  uncultivated  fields,  reach- 
ing six  or  eight  feet  in  height,  flowering  in  racemes  (July),  with 
dark  purple,  shining  berries.  When  the  berries  ripen,  the  stems 
(stalks)  become  purple.  The  juice  of  the  berries  is  purplish-red. 
They  have  a  sweetish,  slightly  acrid  taste.  The  root  is  emetic, 
in  doses  of  ten  to  thirty  grains  ;  in  larger  doses,  poisonous.  The 
berries  and  mature  leaves  in  a  less  degree  have  the  same  effect. 
The  young  shoots  are  cooked  and  eaten  without  injury. 

Symptoms. — An  overdose  of  poke-berries  will  pretty  surely 
cause  profuse  vomiting  and  diarrhoea,  by  means  of  which  the  drug 
will  be  got  rid  of.  Muscular  weakness,  with  some  stupor,  may 
follow,  and  a  pricking  and  tingling  of  the  entire  surface  of  the 
body. 

Treatment. — See  page  818. 

Spigelia. 

Carolina  Pink.  Spigelia  Marilandica. — Native  to  the  Southern 
and  Western  States  ;  growing  in  rich  soils,  on  the  borders  of 
woods ;  flowering  in  June  and  July.  It  grows  from  eight  to 
fifteen  inches  high,  with  several  erect  stems  from  one  root,  each 
stem  supporting  four  to  twelve  showy  flowers,  carmine-colored 
without  and  orange-yellow  within.  The  root  is  fibrous.  The 
"whole  plant  acts  on  the  system,  the  root  being  the  most  active.  It 
is  used  medicinally.  In  overdoses,  it  gives  violent  narcotic  effects, 
vertigo,  spasms,  coma,  dilated  pupils. 

Treatment. — See  page  818. 

Stramonium. 

Datura  stramonium.  Thorn  Apple.  Jamestown  Weed. — A 
vigorous  annual,  growing  in  rank  soil,  two  to  five  feet  high,  with 
tooth-edged  leaves,  dark  green  on  their  upper  surface  ;  large, 
white  solitary  flowers  ;  the  fruit  as  large  as  a  walnut,  and  coated 
with  sharp  spines.  All  parts  of  the  plant,  especially  the  fruit 
and  seeds,  are,  poisonous,  owing  to  the  presence  of  datuinne  or 
atropine.  Children  are  frequently  poisoned  by  eating  thorn-apple 
seed. 

Symptoms. — At  flrst,  and  soon  after  the  poison  is  taken,  in  the 
form  of  either  the  leaves  or  seeds,  there  is  giddiness,  with  dimness. 
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of  sight,  faintness,  loss  of  sensibility  of  the  skin,  large  pupils,  a 
flushed  countenance,  and  a  slow,  full  pulse.  The  skin  is  some- 
times quite  red  and  hot,  the  expression  wild  and  staring,  and  there 


FiGUKEoOO. — Thorn  Apple. 


is  incoherence  of  speech,  although  the  disposition  to  talk  is  con- 
stant. There  may  also  be  hallucinations  of  the  sense  of  sight,  the 
person  affected  attempting  to  grasp  at  or  drive  away  imaginary 


Figure  361.— Virginia  Creeper. 


objects.  There  is  a  disposition  to  pick  at  the  bed-clothing,  and  a 
constant  tendency  to  loud  laughter.  The  gait  is  staggering  or 
there  is  entire  inability  to  walk. 
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Treatment. — This  is  similar  to  that  of  poisoning  by  Belladonna, 
for  which  see  pages  799  and  818. 

Virginia  Creeper. 

American  Ivy.  Ampelopsis  quinquefolia. — There  are  reports 
of  a  number  of  cases  of  poisoning  of  children  by  chewing  the 
leaves  of  this  plant.  There  was  vomiting  and  purging,  dilation 
of  pupils,  and  collapse,  with  recovery  in  about  four  hours  after 
treatment,  with  milk  and  stimulants.* 

Yew. 

Yew.  Taxus  baccata;  variety.  Canadensis.  American  Yew. 
Northern  States  and  Alleghanies. — A  low,  straggling  bush,  with 


FiGORE  363.— American  Yew. 


red  berries.  Reported  a  narcotico-acrid  poison,  both  in  the  berries 
and  leaves.    It  is  stated  to  be  poisonous  to  cattle,  not  to  sheep. 

Pulsatilla. 

Pulsatilla. — The  American  variety  of  Pulsatilla,  or  Field  Ane- 
mone, is  found,  according  to  King,  growing  on  dry,  sandy  soils  in 
Minnesota  and  Missouri  and  Platte  Rivers,  westward,  with  pale, 
purple,  cup-shaped  flowers  (which  appear  early  in  spring)  and 
long,  delicate,  silken  hairs  on  the  leaves  and  stalks.    It  has  a  faint 


Phar.  Jour.,  1876,  July,  p.  80. 
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camphor-like  smell,  and  a  somewhat  sweetish  taste  when  dried. 
The  fresh  flowers  and  leaves  are  poisonous,  acrid,  and  irritating, 
and  when  taken  have  produced  nausea,  vomiting,  slimy  diarrhrea, 
profuse  sweating,  increase  of  urinary  flow,  peculiar  pains,  and 
dimness  of  the  eyes. 

Treatment. — See  page  818. 


Laurel. 

Mountain  Laurel,  Lambkill,  Big-leaved  Ivy,  Calico-bush,  or 
Sheep  Laurel,  are  various  names  given  to  the  Kalmia  latifolia. 
It  grows  from  four  to  eight  feet  high,  has  beautifully  dark  green 
leaves  and  handsome  white 
flowers,  tinted  with  red  or 
pink,  appearing  in  June  or 
July.  It  frequents  damp  soils 
on  rocky  hills,  and  often  forms 
dense  thickets.  Sheep  are  said 
to  be  killed  by  eating  the 
leaves,  while  deer,  goats,  and 
partridges  are  not  affected. 

Although  the  Indians  used 
to  make  a  strong  tea  of  laurel 
leaves  for  the  purpose  of  sui- 
cide, it  is  not  often  that  poison- 
ing now  occurs  from  them  di- 
rectly. It  is  said,  however, 
that  the  flesh  of  partridges 
which  have  fed  on  laurel 
causes  symptoms  of  poison- 
ing, when  eaten  by  some  per- 
sons. 

Symptoms.  —  Sickness  at 
the"  stomach,  dimness  of  sight.  ^ 

headache,  difficult  breathing,  Figure  363. -Sheep  Laurel. 

and  coldness  of  the  skin  and  of  the  extremities. 

Treatment. — An  emetic  of  twenty  grains  of  powdered  ipecac, 
or  a  teaspoonful  of  mustard  in  a  glass  of  warm  water ;  mustard 
poultices  to  the  spine,  and,  internally,  brandy  or  other  spirits. 
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7.  Metallic  and  Other  Poisons  Liable  to  Occur  in  Food. 

Lead  in  Potable  Waters. 

The  accumulative  effect  of  minute  quantities  of  lead  taken  into 
the  system  every  day  has  been  described  under  the  head  of  "  Lead 
Poisoning  by  Working  with  Lead  Paint  or  Metal."  It  is  well 
established  that  the  lead  oxide  (or  oxy-hydrate)  formed  in  the  oxi- 
dation of  a  lead  surface  (as  shown  by  the  tarnish)  is  dissolved  by 
pure  water  in  a  degree  that  renders  the  latter  injurious  or  unsafe 
for  human  use.  The  quantity  of  lead  oxide  taken  up  by  pure 
water  is  diminished  by  such  access  of  air  as  will  form  the  oxide 
into  basic  carbonate  of  lead,  and  is  of  course  diminished  when  the 
water  is  not  long  in  contact  with  the  tarnished  metal.  Many 
spring  and  well  waters,  containing  sulphates,  etc.,  dissolve  less  of 
the  lead  than  pure  water,  and  some  dissolve  none  at  all ;  while 
other  waters,  especially  those  loaded  with  organic  matter  or  effer- 
vescent witli  carbonic  acid,  are  liable  to  dissolve  more  than  pure 
water.  It  can  be  ascertained  only  by  trial  and  analysis  of  the  re- 
sult that  a  given  water  is  not  contaminated  by  lead  pipes.  Prof. 
Chandler  found  0.11  grain  of  lead  in  a  gallon  of  Croton  water  that 
had  stood  six  hours  in  a  lead  service  pipe.  Dr.  Schweitzer,  of  Mis- 
souri, found  2.5  grains  of  lead  per  gallon  in  rain-water  that  had 
stood  in  lead  pipes  one  month.  S.  Dana  Hays  called  attention 
(Am.  Chem.,  1870,  103)  to  the  excessive  solution  of  lead  in  certain 
metallic  ice-intcliers,  namely  :  those  of  Britannia  metal  in  double 
walls  on  the  sides,  and  a  copper  bottom  soldered  on,  the  whole 
silver  plated.  The  galvanic  action  between  the  metals  causes  the 
solder  (two-thirds  lead)  to  dissolve  rapidly,  so  that  the  pitchers 
soon  need  to  be  repaired.  After  standing  twenty-four  hours  in 
one  of  these  pitchers,  the  water  was  found  to  contain  11.80  grains 
of  lead  to  a  gallon. 

Cases  of  chronic  poisoning  are  reported  from  use  of  water  con- 
taining from  0.01  to  0.1  grain  of  lead  per  gallon.  The  majority  of 
persons  may  use  such  waters  without  distinctive  evidences  of  lead 
poisoning,  but  probably  few  persons  could  use  them  without  in- 
jury. 

Substitutes  for  Lead  Pipe. — The  tin-lined  lead  pipe,  found  to  do 
good  service,  may  be  substituted  for  lead  pipe,  without  danger. 
In  some  places  the  galvanized  (zinc-coated)  iron  pipe  has  been 
used  to  avoid  lead.  The  zinc  coating  corrodes  rapidly  to  zinc 
oxide.  This  is  liable,  in  many  pipes,  to  be  washed  along  and  car- 
ried with  the  water  into  use.    Some  chemists  have  apprehended 
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great  danger  from  this  source.  The  zinc  oxide  is  not  dissolved  by 
water  in  proportion  greater  than  one  to  fifty  thousand  parts,  as  the 
writer  has  verified  by  determination.  Zinc  is  not  a  cumulative 
poison,  and  there  is  little  evidence  of  the  occurrence  of  chronic 
poisoning  among  those  who  work  in  this  metal.  In  view  of  these 
considerations,  if  the  water  be  filtered  (to  insure  absence  of  zinc 
oxide  in  powder),  we  do  not  deem  the  use  of  the  zinc- washed  pipe 
unsafe. 

Lead  and  Copper  Dissolved  in  Acidulated  Beverages  and  Sealed 

Fruits. 

Acid  liquids  dissolve  lead,  from  the  surface  of  lead  vessels,  by 
formation  of  soluble  salts  of  lead,  so  that  there  is  no  limit  to  the 
concentration  of  the  lead  solution.  Mildly  acid  drinks,  so  charged, 
become  potent  agents  of  chronic  lead-poisoning ;  and  vinegar, 
lemonade,  acid  wine,  and  cider  may  become  so  charged  with  the 
metal  as  to  cause  acute  poisoning.  Stevenson  Macadam,  of  Edin- 
burgh, found  one-half  grain  of  lead  to  the  gallon  in  aerated  water— 
"  soda-water  "—on  sale.  In  the  construction  of  soda-fountains, 
it  is  admitted  by  all,  lead  should  nowhere  be  used  so  as  to  be  in 
contact  with  the  aerated  water.  Copper  and  tin-washed  copper 
fountains  are  a  frequent  cause  of  contamination  to  "soda-water," 
charging  the  drink  with  copper-salt.*  The  first  draught  from  a 
soda-fountain  in  the  morning,  bringing  the  acidulated  water  that 
has  stood  in  copper-tanks  or  lead-pipes  all  night,  is  sometimes 
strongly  metallic  and  astringent  to  the  taste,  even  as  disguised  by 
the  syrups.  Lead  tanks,  pipes,  spigots,  and  siphons  are  far  too 
much  used  in  handling  and  storing  acid  drinks  and  condiments. 
It  is  very  common  to  find  vinegar  contaminated  with  lead.  It 
should  also  be  noted  that  white-lead  paint,  as  in  pails  and  other 
vessels,  is  acted  upon  by  acid  liquids  with  solution  of  the  lead  salt. 

Acid  fruits,  put  up  in  tinned  cans,  are  liable  to  dissolve  the  lead 
of  the  solder,  or  even  lead  contained  in  the  tin  as  an  impurity.  It 
is  believed  that  lead  palsy  has  originated  in  this  manner. 

Lead  Enamelled  Cooking  Utensils. 

Certain  of  the  porcelain-lined  cooking  vessels  are  stated  to  con- 
tain lead,  and,  furthermore,  that  the  lead  is  in  an  easily  soluble 
condition.  There  could  not  be  a  more  reprehensible  use  for  lead. 
It  is  stated  that  the  gray  porcelain  lining  is,  for  the  most  part,  free 
from  lead  ;  while  the  white  lining  is  dangerous. 


*  See  a  series  of  articles  in  New  Remedies,  1877. 
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Flour  Poisoned  with  Lead  from  Mill-stones. 

A  few  instances  of  this  contamination  of  flour  have  been 
reported  ;  the  mill-stones  having  been  repaired  by  filling  cavities 
with  metallic  lead. 

Poisonous  Colors  in  Confectionery  and  Food. 

Perhaps  the  most  common  of  these  is  chrome  yelloiv  (lead  chro- 
mate),  having  the  cumulative  poisonous  character  of  lead-salts,  and 
lesser  poisonous  properties  common  to  chromates.  All  analysts  of 
confectionery  find  this  color  frequently  in  candies.  A  few  years 
since,  Prussian  physicians  called  attention  to  the  increasing  trade 
of  dealers  in  lead  and  arsenic  colors  and  colored  papers  for  confec- 
tionery and  toys.  The  wrapper  of  a  chocolate-tablet  was  found  to 
contain  three  grains  of  a  lead  compound  ;  the  wrapper  of  a  bon-bon, 
one-and-a-half  grains.  In  the  Boston  Board  of  Health  Report  for 
1874,  J.  M.  Merrick  reports  examination  of  a  series  of  candies  and 
lozenges  colored  with  lead,  copper,  arsenic,  and  antimony  salts, 
and  concludes  that,  including  aniline  dyes  (liable  to  be  poisonous), 
poison  colors  are  used  in  from  one-third  to  one-half  the  confec- 
tionery on  sale.  In  England,  the  present  law  for  the  suppression 
of  adulterations  is  beginning  to  tell  on  the  interests  of  the  dealers 
and  manufacturers  of  these  articles.  The  French  Sanitary  Police 
publish  a  list  of  colors  permitted  to  be  used  in  candies  and  liquors  ; 
and  these  various  harmless  colors  (all  vegetable,  except  Prussian- 
blue)  are  now  made  of  such  unrivalled  beauty  that  even  the  poor 
excuse  of  convenience  cannot  be  urged  for  using  poisonous  metals. 

Copper  Poisoning  of  Pickles  and  Preserved  Vegetables,  and  the 
Use  of  Copper  Cooking  Utensils. 

The  most  common  salt  of  copper,  the  sulphate,  or  "  blue-vitriol," 
in  doses  of  two  to  five  grains,  acts  as  a  vigorous  emetic,  causing 
little  prostration.  If  taken  in  larger  doses,  there  is  acute  poisoning 
with  pain  in  the  bowels,  violent  vomiting  and  purging,  jaundice, 
convulsions,  and  fatal  result  in  many  cases.  Chronic  poisoning 
with  copper  has  long  been  recognized  as  occurring  among  copper- 
smiths, workers  in  malachite,  etc.,  as  well  as  from  use  of  food 
contaminated  with  copper.  The  symptoms  are  described  as 
embracing  a  constant  metallic  taste  in  the  mouth,  thirst,  nausea, 
lassitude,  jaundice,  and  other  more  variable  effects.  The  number 
of  authenticated  cases  of  copper-poisoning  seems  to  be  considerably 
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smaller  than  those  of  lead-poisoning  ;  the  symptoms,  also,  are  less 
distinctive  in  the  former  than  in  the  latter  affection.  In  most 
cases,  the  system  becomes  habituated  to  small  doses  of  copper. 
Many  chemists  at  different  periods  have  found  traces  of  copper  as 
a  normal  constituent  of  the  human  body,  and  of  flour  and  other 
articles  of  vegetable  food  ;  while  other  chemists  have  dissented 
from  these  conclusions.  There  is  no  doubt  that  chronic  copper- 
poisoning  does  occur;  but  the  question  has  been  raised  of  late, 
what  quantity  of  copper,  daily  taken,  is  enough  to  produce  it,  or 
to  affect  the  system  unfavorably  ?  Probably  most  medical  men 
would  hold  that  any  quantity,  which  the  chemist  can  detect,  should 
be  forbidden  to  enter  into  human  food.  But  even  as  to  more  nota- 
ble quantities,  a  singular  division  of  opinion  has  lately  appeared 
in  England,  as  follows  :  Green  peas,  preserved  in  sealed  tin-cans, 
mostly  put  up  in  France  and  consumed  in  great  quantities  in  Eng- 
land, have  been  found  to  contain  copper.  The  manufacturers 
state  that  they  do  add  a  minute  portion  of  blue-vitriol,  asserting 
that  in  this  way  only  can  they  preserve  the  green  color  of  the 
vegetable  from  fading  I  Prof.  Redwood  and  other  chemists  find 
no  less  than  from  one  to  two  grains  of  copper  sulphate  to  the  can 
of  eight  or  ten  ounces  of  peas.  Numerous  prosecutions  for  the 
sale  of  the  peas  have  taken  place  under  the  law  for  prevention  of 
adulterations.  And  now  two  reputable  and  able  chemists,  after 
investigation,  in  a  paper  before  the  British  Pharmaceutical  Con- 
ference, conclude  that  the  said  quantity  of  copper  in  the  peas  is 
not  injurious,  being,  as  they  claim,  mostly  discharged  with  the 
faeces.  (Phar.  Journ.,  Sept.  28,  1877.)  But  general  opinion  must 
agree  that  whatever  tolerance  the  human  body  may  have  for  con- 
tinued administration  of  copper  in  appreciable  quantities,  such  an 
imposition  on  the  system  is  liable  to  vitiate  the  conditions  of  health, 
and  must  be  condemned. 

Pickles  are  often  colored  by  copper.  This  occurs  from  cooking 
in  vessels  of  copper  or  brass  in  domestic  preparation,  and  by  addi- 
tion of  a  salt  of  copper  in  manufacture  for  sale.  It  may  be  that 
the  copper  serves  as  a  coloring  agent  much  beyond  its  direct  color- 
ing power,  by  acting  as  a  mordant  for  the  plant  green.  The  cus- 
tom of  tampering  with  poisons  in  food  for  the  sake  of  a  shade  of 
color,  is  both  reckless  and  ridiculous.  If  the  people,  fully  in- 
formed, would  let  it  be  known  by  those  who  cater  to  the  public 
taste,  that  it  is  the  popular  whim  "  to  avoid  preserved  vegetables 
of  a  suspiciously  bright  green  color,  and  to  choose  the  paler  shades, 
the  absurd  evil  would  very  soon  be  abated.  In  this,  as  well  as  in 
many  other  things,  a  fully  informed  people  may  protect  them- 
selves without  the  help  of  the  law.     If,  in  this  country,  we  are 
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not  able  to  guard  the  purity  and  integrity  of  food  by  legal  restric- 
tions, as  well  as  they  do  in  Europe,  we  should  be  as  well  able  to 
do  the  same  thing  in  a  better  way,  by  the  self -protective  ability  of 
well-apprized  citizens. 

Copper  cooking  utensils,  those  of  brass  included,  are  acted  on 
by  all  acidulous  liquids,  hy  fats  (especially  when  heated),  by  vola- 
tile oils  and  rancid  oils,  and  by  solution  of  common  salt ;  in  each 
case  the  material  becoming  contaminated  with  copper.  Vessels  of 
tinned  copper,  with  the  tin  partly  worn  off,  are  often  in  use  in  the 
kitchen.  Various  cases  of  acute,  and  even  fatal  poisoning,  in  this 
way,  are  given,  for  example  :  a  lady  and  daughter  who  died  in 
twelve  and  thirteen  hours  after  eating  sauerkraut,  kept  in  a  cop- 
per vessel  ;  and  ten  persons  together,  taken  ill  from  eating  of  food 
cooked  in  a  dirty  copper  dish. 

Poisonous  Chemicals  in  Sugars  and  Syrups. 

Probably  no  article  of  food  is  looked  upon  with  more  distrust  at 
the  present  time  than  table  syrups,  and  the  refined  sugars  of  the 
market  have  also  been  the  subject  of  suspicion.  (1)  It  is  known 
that  syrups,  perhaps  yellow  sugars,  and  certain  candy-sugars,  are 
sometimes  made  from  starch  by  use  of  dilute  sulphuric  acid  (oil  of 
vitriol).  The  sugar  so  produced  is  itself  glucose  or  grape-sugar — 
in  alimentary  value  certainly  not  inferior  to  cane  sugar,  though  of 
far  less  sweetening  power  ;  but  the  question  is  that  of  the  sul- 
phuric acid  or  some  impurity  or  product  of  it  remaining  in  the 
sugar.  Prof.  C.  P.  Chandler  states  that  starch-sugar-syrup  is 
made  by  only  one  or  two  establishments,  who  combine  sugar- 
house  syrup  with  glucose-syrup  made  from  Indian  corn-starch. 
Also  that,  in  the  service  of  the  New  York  Health  Board,  he  has 
examined  a  great  variety  of  sugars  sold  at  retail,  and  has  never 
found  an  unwholesome  specimen. 

Prof.  Kedzie,  of  the  Michigan  Board  of  Health  (Annual  Report, 
1875),  during  the  analysis  of  seventeen  syrups,  found  three  to  con- 
tain free  sulphuric  acid,  in  proportions,  respectively,  of  80,  141, 
and  71  grains  of  the  acid  to  the  gallon  of  syrup.  This  is  certainly 
a  large  quantity  of  free  acid  ;  we  think  it  unusually  large.  It  ife 
from  half  a  grain  to  one  grain  (pretty  nearly)  to  a  fluid  ounce  of 
syrup.  Prof.  Kedzie  also  found  lime  compounds  in  most  of  the 
samples  ;  and  he  attaches  considerable  importance  to  the  fact  that 
in  over  half  of  them  he  found  sulphate  of  iron  in  quantities  from  25 
to  38  grains  to  the  gallon.  One  of  these  syrups  was  believed  to 
have  caused  illness. 


POISOIfS  :  THEIR  EFFECTS  AND  ANTIDOTES. 


811 


Now,  free  sulphuric  acid  is  a  decidedly  objectionable  impurity 
in  syrups.  It  must  be  understood,  however,  that  sulphuric  acid, 
though  held  in  dread  as  "  oil  of  vitriol,"  is  only  a  poison  when  it  is 
free,  and  concentrated  enough  to  corrode  locally.  Many  of  the 
salts  formed  by  neutralizing  the  acid  are  natural  articles  of  food, 
and  no  one  objects  to  sulphates  in  well-water. 

Iron  is  found  in  most  table  syrups,  introduced  by  the  rusting 
and  abrasion  of  apparatus,  and  in  glucose-syrups  more  abun- 
dantly by  action  of  the  acid  liquid  on  iron  vats  and  pipes.  It  is  the 
iron  which  gives,  with  tea,  the  inky  stain  in  so  many  syrups  and 
yellow  sugars — due  to  the  tannic  acid  of  the  tea.  This  has  been 
employed  as  a  popular  test  for  glucose  ;  its  only  significance  de- 
pending on  the  probability  that  glucose-syrup  will  contain  more 
iron  than  sugar-house  syrup.  But  sugar-house  syrup  contains 
more  or  less  glucose,  by  change  of  cane-sugar  during  manufac- 
ture. 

As  sulphuric  acid  is  often  contaminated  with  arsenic,  and  in 
the  manufacture  of  starch-sugar  the  arsenic  would  not  be  taken 
out  in  removing  the  sulphuric  acid,  it  has  been  questioned  if  the 
sugar  may  not  be  left  contaminated  ivitli  arsenic.  To  answer  this 
question,  four  syrups  and  ten  sugars — collected  by  Mr.  L.  Rossi- 
ter,  of  Chicago  (Lake  Forest),  Illinois — were  examined,  with  the 
co-operation  of  the  writer,  for  arsenic.  Not  a  trace  of  arsenic  was 
found  ;  the  method  of  analysis  being  one  found  capable  of  reveal- 
ing the  proportion  of  one  grain  of  arsenic  in  47G  lbs.  of  sugar  (Am. 
Jour.  Phar.,  1877.  Oct.,  p.  478). 

{i) — The  question  of  the  presence  of  lead  in  white  sugars  was 
more  especially  the  object  of  the  examination  just  mentioned,  of 
the  samples  collected  by  Mr.  Rossiter,  who  has  written  repeatedly 
in  the  Chicago  daily  papers,  as  to  hurtful  sugars.  It  is  known 
that  sugar  of  lead  has  been  used  in  decoloring  sugars,  and  fear  has 
been  expressed  that,  in  this  way,  refined  sugars  may  become  con- 
taminated with  the  lead.  In  the  fourteen  samples  no  lead  was 
found  ;  the  analysis  being  competent  to  reveal  one  grain  of  lead  in 
about  ten  pounds  of  sugar  (loc.  cit.). 

In  1875  twenty  specimens  of  grocers'  sugars  and  syrups  were 
examined  during  investigations  in  which  the  writer  was  engaged, 
and  no  hurtful  metals  were  found  (Am.  Chem.,  vi.,  43).  It  is 
stated  that  a  very  small  quantity  of  tin  salt  is  sometimes  added  in 
clarifying  sugars  ;  and  analysts  have  frequently  found  tin  in 
their  examinations. 
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Injurious  Flavoring  Extracts. 

Certain  of  these  are  manufactured  from  ethers  of  artificial 
formation.  As  such,  a  few  of  them  represent  the  actual  odor- 
giving  substances  of  fruit  and  plants.  Among  these  are  ethyl 
butyrate — the  fragrant  constituent  of  the  pine-apple  ;  methyl  sali- 
cylate— the  chief  part  of  natural  wintergreen  oil;  and,  very  lately 
produced,  benzoic  aldehyde — the  natural  oil  of  bitter-almond. 
Also,  vanillin — the  flavor  of  vanilla,  is  now  reproduced  by  acting 
on  a  product  of  the  pine-tree.  These  products,  then,  if  made  free 
from  impurities  and  if  not  presented  in  too  concentrated  a  form, 
are  as  harmless  as  if  obtained  from  the  living  plants  they  repre- 
sent. On  the  other  hand,  various  ethers — the  acetates,  formates, 
valerates,  benzoates  of  ethyl,  amyl,  methyl,  aldehyde,  etc. — are 
mixed  together  in  numberless  different  proportions,  to  simulate  the 
flavors  of  pears,  apples,  peaches,  strawberries,  raspberries,  and 
other  fruits ;  and  many  of  these  mixtures,  more  or  less  dimly  re- 
sembling the  plant-flavors,  but  wholly  foreign  to  them  in  compo- 
sition, contain  narcotic  depressing  and  hurtful  constituents.  Not 
worthy  the  designation  of  artificial,  they  should  be  termed  fictitious 
essences. 

It  was  stated  above  that  artificial  bitter-almond  oil  is  now  made 
identical  with  the  natural.  The  oil,  as  derived  from  the  bitter- 
almond,  cherry-laurel,  peach,  and  other  plants  of  the  almond 
family,  is  formed  (from  amygdaline)  along  with  hydrocyanic  or 
prussic  acid.  In  preparation  of  flavors,  this  deadly  hydrocyanic 
acid  should  be,  and  often  is,  removed  ;  also,  being  very  volatile,  it 
gradually  evaporates  away,  and  in  cooking  is  wholly  dissipated. 
But,  from  negligence  of  the  manufacturer,  and  excessive  use  of 
the  flavor,  added  after  food  is  cooked,  as  in  custards  nearly  or 
quite  done,  etc.,  cases  of  serious  and  even  fatal  poisoning  have 
occurred.  Cherry-laurel  water,  bitter-almond  water,  peach-pits 
and  blossoms,  have  caused  illness  and  death. 

These  flavors  should  be  used  sparingly,  and  added  to  food  to  be 
afterward  cooked.  If  the  flavoring  essence  contains  hydrocyanic 
acid,  its  odor  will  be  somewhat  more  oppressive  and,  in  part,  resem- 
bling that  of  cyanide  of  potassium.  Also,  a  glass  plate,  wet  with 
solution  of  nitrate  of  silver  and  laid  upon  the  open  mouth  of  the 
bottle  will  (after  fifteen  or  twenty  minutes)  become  coated  with  a 
white  precipitate. 

But  the  use  of  the  bitter-almond  flavor  is  beset  with  another 
danger ;  the  substitution  of  nitrohenzole,  or  nitrobenzene,  an 
intensely  poisonous  substance,  having  nearly  the  odor  of  bitter- 
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almond  oil,  though  of  wholly  different  composition  and  character. 
This  substance,  termed  " oil  of  mirbane"  and  (improperly)  "artifi- 
cial oil  of  bitter-almond,"  is  a  transition-body  in  the  manufacture 
of  aniline  from  the  benzene  of  coal-tar.  It  is  the  almond  scent  so 
common  in  cheap  soaps.  There  have  been  rumors  of  its  use  in 
confectionery  ;  it  has  been  detected  in  alcoholic  liquors  ;  and,  being 
cheap,  it  is  liable  to  be  applied  by  unscrupulous  makers  of  almond 
flavors.  Its  effects  do  not  appear  directly  after  its  administration, 
yet  they  come  on  suddenly  with  coma — almost  like  the  "  strange, 
lingering  poisons  "  of  poetry.  Thus,  a  young  man  inadvertently 
sucked  a  little  nitrobenzene  into  his  mouth  through  a  siphon  and 
immediately  spat  it  out.  Drowsiness  and  coma  came  on  in  an 
hour  and  a  half  ;  convulsions  in  four  hours  and  death  in  nine  hours. 
Fatal  poisoning  has  occurred  by  inhaling  the  condensed  vapor 
from  the  breaking  a  large  bottle  while  hoisting  it  from  a  ship. 
There  is  no  well-approved  antidote. 

8.  Poisoning  from  Use  of  Insecticides  and  Vermin-Killers. 

Of  the  poisons  in  use  for  destruction  of  pests  of  the  animal 
kingdom,  arsenic  (ratsbane),  strychnine,  phosphorus,  and  corro- 
sive sublimate  are  the  most  common.  The  well-known  nature  of 
these  articles  has  been  elsewhere  referred  to,  and  their  antidotes 
will  be  found  in  the  list  at  the  close  of  this  article. 

Phos2)horHS  Rat  Paste  generally  contains  about  five  per  cent,  of 
phosphorus,  mixed  with  flour,  sugar,  oil,  butter,  and  Prussian- 
blue.    Some  of  them  contain  arsenic. 

"Battle's  Vermin-Killer "  contains  twenty-three  per  cent,  of 
strychnine,  mixed  with  sugar,  flour,  and  Prussian-blue. 

* '  Butler's  Vermin  Killer "  contains  flve  per  cent,  strychnine, 
with  flour  and  soot. 

"Gibson's  Vermin-Killer"  contains  about  one-half  grain  of 
strychnine  in  each  powder. 

"  Gutmann's  Mittel  gegen  Ungeziefer "  is  phosphorus  paste, 
colored  with  red-lead  and  scented  with  anise  oil. 

"  Kwizda's  Rattengift "  is  a  mixture  of  three  parts  of  tallow 
and  one  part  of  powdered  nux  vomica. 

Paris-Green. — The  use  of  this  substance  for  the  destruction  of 
the  potato-beetle  has  reached  such  enormous  proportions,  without 
being  known  to  have  done  any  harm,  that  it  may  almost  be 
regarded  as  a  successful  experiment  on  a  large  scale.  It  is  esti- 
mated that  over  one  hundred  tons  of  the  article  have  been  sowed 
on  the  soil  of  Michigan  in  a  single  year.  As  the  beetle  steadily 
marches  eastward,  the  demand  for  the  arsenical  green  accom- 


814  POISONS  :  THEIR  EFFECTS  AND  ANTIDOTES. 

panies  it.  It  is  not  comfortable  to  contemplate  the  distribution  of 
so  large  a  quantity  of  indestructible  poison  in  the  soil  whence  our 
food  is  derived.  Fortunately,  plants  can  be  relied  upon,  as  a  rule, 
not  to  take  from  the  soil  any  metals  which  can  poison  animals. 
And  in  this  case  very  careful  analysis  of  good  chemists  have  failed 
to  detect  arsenic  in  plants  growing  in  arsenical  soil.  Then  comes 
the  question  of  poisoning  water  supplies.  Being  practically  insol- 
uble in  water,  may  not  rains  and  currents  collect  and  deposit  the 
poison  where  it  may  do  great  harm  ?  Fortunately,  again,  the  soil 
can  be  depended  on  to  fix  and  hold  it,  in  the  attenuated  propor- 
tions of  its  distribution,  and  not  to  give  it  up  again.  The  truth  of 
this  statement  seems  clearly  established  by  experiments  done  by 
Prof.  Kedzie  of  the  Michigan  Agricultural  College  (Michigan  Board 
of  Health  Report,  1S75,  p.  13).  Other  authorities,  also,  decide  that 
arsenic  is  held  in  the  soil,  being  fixed  by  the  iron  oxide,  as  in  the 
use  of  the  hydrated  oxide  of  iron  as  an  antidote  to  hold  arsenic 
insoluble  in  the  stomach.  [For  composition  and  dangerous  prop- 
erties of  paris-green,  see  Poisoning  by  Colored  Fabrics,  in  this 
Article.] 

White  Hellebore,  Veraf  ntm  aUmm,  the  root  of  a  European  plant, 
is  used  to  destroy  insects  preying  upon  useful  plants,  including 
those  bearing  small  fruits.  It  contains  the  poisonous  alkaloid, 
veratria.  It  is  administered  medicinally  in  doses  from  two  to 
twenty  grains  ;  larger  doses  cause  vomiting,  purging,  and  pros- 
tration. No  instances  are  known  to  the  writer  of  injury  from 
eating  fruit  sprinkled  with  it  as  an  insecticide  ;  nevertheless  some 
care  should  be  exercised  in  its  use  upon  fruit  bushes. 

10.    Poisoning  by  Phosphorus  Matches. 

Numerous  cases  of  fatal  poisoning  of  infants  by  sucking 
matches  are  recorded.  Other  cases  occur  of  serious  and  fatal  re- 
sults, from  the  dropping  of  matches  into  cooking  utensils  and 
food. 

Symptoms. — In  acute  phosphorus  poisoning  the  symptoms  do 
not  transpire  immediately,  but  after  one  or  two  hours,  or  even 
after  a  day  or  two,  a  burning  pain  in  the  stomach  is  gradually  de- 
veloped; there  may  be  belching  up  of  gas,  which  is  phosphorescent 
in  the  dark  and  of  garlic  odor  ;  sometimes  vomiting  and  purging  ; 
with  weak  pulse,  low  temperature,  great  thirst,  and  dilated  pupils, 
the  intellect  remaining  clear.  After  apparent  convalescence  for 
several  days,  sudden  and  fatal  relapse  is  common.  The  death  of  a 
child  has  occurred  from  sucking  two  matches. 

Treatment. — There  is  no  chemical  antidote.    Evacuate  the 
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stomach  by  means  of  an  emetic  of  mustard  and  warm  water,  or 
by  ipecac,  and  then  give  calcined  or  carbonate  of  magnesia  in 
tablespoonful  doses,  mixed  with  gruel  ;  or  a  solution  of  baking 
soda  in  gruel.    Oil  and  fatty  matters  are  to  be  avoided. 

11.    Poisoning  by  Sausages,  Smoked  and  Salt  Meats,  Salt  Fish 

AND  Cheese. 

Symptoms  of  poisoning  have  sometimes  followed  the  eating  of 
the  above-named  articles  of  food,  and  given  origin  to  unfounded 
suspicions  of  their  having  been  poisoned.  It  is  now  understood, 
however,  that  some  animal  substances  containing  albuminous 
(nitrogenous)  elements  may  sometimes  undergo  a  peculiar  form 
of  decomposition  when  kept  for  some  time,  and  that  some  kind  of 
poisonous  principle  may  thereby  be  developed.  Exactly  what  the 
nature  of  this  poison  is  cannot  yet  be  said. 

Sausage-Poisoning. 

In  the  case  of  sausage-poisoning,  it  has  been  found  to  be  most 
common  from  those  which  have  been  insufficiently  cooked,  and  in 
which  unsuitable  substances,  like  milk,  flour,  corn-meal,  brains, 
too  large  lumps  of  fat,  or  onions  have  been  used,  and  in  which  the 
sausage-meat  has  been  cured  in  masses  so  large  that  the  inner 
portion  remains  unaffected  by  the  process  of  smoking.  Indeed,  it 
has  been  reported  that  in  all  cases  the  inner  portion  of  the  tainted 
sausage  was  the  part  at  fault,  and  that  those  who  partook  only  of 
the  outer  part  were  not  affected.  Without  exception,  the  sausages 
have  had  a  bad  odor,  a  dirty,  grayish  color,  and  a  soft  consist- 
ence. 

Symptoms. — The  evidences  of  sausage-poisoning  are  rarely 
very  rapid,  occurring  generally  in  from  twelve  to  twenty-four 
hours.  At  first  there  is  general  discomfort,  then  nausea,  a  feel- 
ing of  w^eight  in  the  stomach,  vomitiiig,  and  diarrhoea.  Sometimes 
there  are  colicky  pains,  which  may  disappear  and  return  some 
hours  or  days  later.  In  other  cases,  disturbance  of  vision,  diffi- 
culty in  swallowing,  and  great  muscular  weakness  and  prostration 
are  the  symptoms  complained  of.  Death  occurs  in  some  cases, 
and  convalescence  is  likely  to  be  slow. 

Treatment. — A  brisk  emetic — like  ipecac — and  a  purge  to  evacu- 
ate the  bowels,  are  at  first  indicated.  Stimulants,  when  there  is 
much  prostration,  and  other  treatment  to  meet  the  symptoms 
which  arise,  will  also  be  required,  all  of  which  can  be  determined 
only  by  a  physician. 


816 


poisons:  their  effects  and  antidotes. 


Poisonous  Fish. 

In  the  case  of  poisonous  fish,  it  may  be  said  that  there  is  no 
sort  which  is  essentially  poisonous  ;  but  there  are  some  species 
which,  under  certain  circumstances,  may  become  so.  Among  these 
are  counted  some  varieties  of  sturgeon  which  have  been  preserved 
by  salting.  With  some  people  certain  kinds  of  shell-fish  produce 
such  disturbance  of  the  system  as  to  be  rated  as  poisonous. 

Symptoms. — In  the  case  of  salted  fish,  thS  symptoms,  with  the 
exception  of  vomiting,  do  not  differ  greatly  from  those  of  sausage- 
poisoning.  In  the  case  of  unwholesome  shell-fish,  in  addition  to 
more  or  less  disturbance  of  the  digestive  organs,  there  is  com- 
monly an  intense  eruption  of  nettle-rash. 

Treatment. — This  is  essentially  the  same  as  directed  for  sau- 
sage-poisoning. The  nettle-rash,  which  sometimes  follows  the  eat- 
ing of  shell-fish,  may  be  relieved  somewhat  by  lotions  of  soda  and 
water. 

Poisonous  Cheese. 

Both  in  this  country  and  in  Europe  instances  of  severe  poison- 
ing by  eating  cheese  have  repeatedly  occurred,  in  most  of  which 
the  strictest  investigation  has  failed  to  reveal  the  poison.  Cheese 
of  qualities  apparently  excellent,  and  made  by  careful  and  scrupu- 
lous hands,  has  proved  strangely  hurtful.  Absence  of  metallic  and 
other  known  poisons  has  been  proven.  The  poisoning  of  the  milk 
from  food  eaten  by  the  cow  seems  to  be  contradicted  by  the  fact 
that  the  milk  has  caused  no  injury.  It  is  believed  (the  most  rea- 
sonable supposition)  that  the  poison  consists  of  subtile  products  of 
an  unusual  form  of  fermentation. 

It  is  worthy  of  note  that  in  most  of  these  cases  the  cheese  has 
been  one  of  the  soft  kind  and  of  domestic  manufacture,  which 
has  been  kept  until  it  has  become  old  and  partly  decomposed.  It 
is  also  a  fact  that  animals  have  eaten  portions  of  the  same  cheeses 
without  having  suffered. 

Symptoms. — Colicky  pains,  vomiting,  diarrhoea,  disgust  at  all 
kinds  of  food,  dizziness,  headache,  disturbance  of  vision,  great 
weariness,  and  muscular  weakness. 

Treatment. — The  same  as  in  the  case  of  sausage-poisoning. 
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12.  Accidental  Poisoning  by  Articles  Used  in  Medicine. 


What  to  do  in  Cases  of  Acute   Poisoning  before  the  Physician 

takes  Charge. 


Acid,  Hydrochloric  (muriatic) : 
Nitric  (aqua  fortis>: 

NiTRO-HYDKOCnLORIC  : 

Sulphuric: 


Either  of  the  above  Acids  on  the  Surface 
of  the  Body ; 

Either  of  the  above  Acids  in  the  Eye : 


Acid,  Oxalic,  or  Oxalates  : 


Acid,  Carbolic  (Phenol) 
Creosote : 


1 


Acid,  Prussic  (Hydrocyanic) :  '\ 

Cyanide  of  Potassium  :  I 

Oil  of  Bitter  Ahnonds,  J- 

Cherry-Laurel  Water,  I 

Peach-Pits:  ) 


Arsenic  and  its  Preparations :  ) 
Paris-Green  :  J" 


Vol.  I.— 52 


Give  a  heaping  teaspoonful  of  soap  (soft 
or  hard  ;  if  hard,  shaved  fine)  in  a  teacup- 
f  ul  of  water ;  then  white  of  egg ;  then  plenty 
of  magnesia  or  chalk.  If  egg  is  not  at  hand, 
give  milk.  Do  not  use  emetics  or  the  stom- 
ach-pump. 

Apply  solution  of  carbonate  of  sodium 
(baking  soda  or  sal-soda),  then  oil.  If  soda 
is  not  at  hand,  apply  soap  dissolved  in  water. 

Wash  the  eye  thoroughly  with  solution  of 
carbonate  of  sodium  iu  about  200  parts  of 
water  (only  slightly  alkaline). 

Give  prepared  chalk,  in  water  or  milk 
enough  to  make  a  cream,  abundantly.  If  the 
chalk  is  not  at  hand,  scrape  wall  plaster  very 
fine,  and  give  this  very  freely.  Afterward, 
if  vomiting  does  not  occur,  give  a  teaspoon- 
ful of  ground  mustard  in  warm  water  as  an 
emetic. 

Give  white  of  eggs  very  abundantly.  Then 
an  emetic  of  mustard  (a  teaspoonful)  and 
warm  water.  Then  a  mixture  of  magnesia 
and  olive-oil.  Give  saccharate  of  lime  as 
soon  as  it  can  be  obtained. 

Dash  cold  water  over  the  head,  face,  and 
back  (even  if  convulsions  have  set  in).  Keep 
up  the  respiration  if  possible.  Let  the  pa- 
tient breathe  ammonia,  and  give  a  little  by 
the  mouth  (not  too  strong  in  either  mode). 
Hold  wetted  chloride  of  lime  near  the  nos- 
trils. If  it  can  be  obtained,  give  a  mixture 
of  sulphate  of  iron  (dissolved)  and  solution 
of  subsulphate  of  iron  with  a  little  caustic 
alkali  as  soon  as  possible. 

(Ten  grains  of  sulphate  of  iron  dissolved 
in  one  fluid  ounce  of  water,  with  one-half 
fluid  drachm  of  solution  of  subsulphate  of 
iron,  and  enough  liquor  sodas  to  make  a 
slight  alkaline  reaction.  Give  half  the  mix- 
ture in  one  dose.) 

Give  a  teaspoonful  of  mustard  in  warm 
water  or  warm  milk,  and  tickle  the  throat  to 
excite  vomiting.  Meantime  obtain  as  soon 
as  possible  the  fresh  precipitate  of  hydrated 
peroxide  of  iron  (ferric  hydrate),  and  give 
this  in  tablespoon  doses  repeatedly  before  or 
during  intervals  of  vomiting  or  afterward. 
The  precipitate  can  be  made  by  mixing 
muriated  tincture  of  iron  (tincture  of  chlo- 
ride) or  Monsell's  solution  (subsulphate)  of 
iron  with  ammonia  or  solution  of  any  carbo- 
nate of  soda  (sal-soda  or  baking  soda).  The 
precipitate  can  be  washed  and  drained  by 
pressure  in  a  handkerchief  held  as  a  strainer. 
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Ammonia,  Caustic  : 
PoTASsA,  Caustic  : 
Soda,  C^austic  : 

Lye  of  Wood  Ashes, 

Quicklime. 


Copper  Compounds  : 

Blue  Vitriol,  Verdigris. 
Mercury  Compounds  : 

Corrosive  Sublimate, 

White  Precipitate, 

Red  Precipitate, 

Vermilion. 
Zinc  Compounds  : 

White  Vitriol. 
Iodine:  / 

Tincture  or  Solution,  f 


Antimony,  Tartrated 
(Tartar  Emetic. ) 


1 


Give  vinegar,  two  or  three  tablespoonfuls, 
in  as  much  again  w^ater,  giving  enough  to 
neutralize  the  alkali.  Lemon-juice  may  be 
given  instead  of  the  whole  or  a  part  of  the 
vinegar.  Then  at  once  give  olive-oil  or  milk. 
Do  not  give  emetics  or  use  the  stomach- 
pump. 


Give  white  of  egg  very  abundantly  ;  then 
warm  water  and  a  teaspoonful  or  more  of 
ground  mustard,  to  excite  vomiting.  After 
vomiting,  give  white  of  egg  and  milk.  If 
egg  is  not  at  hand,  give  a  batter  of  wheat 
flour  in  milk. 


Give  fresh  paste  of  starch  freely.  Paste 
of  flour  is  next  best.  Then  give  a  teaspoon- 
ful of  mustard  and  warm  water,  and  excite 
vomiting. 

Excite  or  facilitate  vomiting  by  much 
warm  water  and  tickling  the  throat.  Give 
strong  tea  or  decoction  of  cinchona  bark. 


Lead  Compounds  : 
Sugar  of  Lead, 
White  Lead, 
Litharge, 

Goulard's  Solution. 
Barium  Compounds: 


Silver  Nitrate  :  ) 
(Lunar  Caustic. )  f 


Cantharides  Preparations 
(Spanish  Fly.) 


1 


JTiepttLO; 

y'al:  ^ 


€oTTON  Root,  and  its  Preparations :  ) 
Ergot,  and  its  Preparations  :  f 
Oil,  Croton  : 

PENNYROY'i 

Savin  : 
Tansy  : 
Atropine : 

Belladonna  (Nightshade) : 

COLCHICUM  : 

Digitalis  (Foxglove) : 
Hemlock  (Conium) : 
Henbane  (Hyoscyamus) : 
Stramonium  (Thornapple) : 
Veratrum  Viride  (Hellebore) :  - 


Castor-Oil  Beans  : 
CocculusIndicus  : 
Nux  Vomica  : 
Oleander : 
Pake  : 


Privet  :  ] 
Pulsatilla  :  | 
Spigelia  :  )■ 
Strychnia  :  | 
White  Hellebore:  J 


Give  sulphate  of  magnesium  (Epsom  salt), 
an  ounce  or  a  little  more,  dissolved  in  water. 
Excite  vomiting  at  once  by  warm  water,  a 
teaspoonful  of  mustard,  tickling  the  throat. 
If  sulphate  of  zinc  is  at  hand,  give  it,  ten  to 
thirty  grains,  instead  of  the  mustard,  as  an 
emetic. 

Give  a  teaspoonful  of  common  salt  in  a 
teacupful  of  water.  Give  white  of  egg  freely. 
Excite  vomiting  by  warm  water,  a  teaspoon- 
ful of  mustard,  and  tickling  the  throat. 

E.xcite  vomiting,  giving  warm  water  (with 
flaxseed  or  wheat  flour  gruel  as  soon  as  ob- 
tained) and  tickling  the  throat. 

Excite  vomiting,  giving  a  teaspoonful  of 
mustard  with  much  warm  water. 

Give  milk  abundantly.  Excite  vomiting 
by  warm  water  and  tickling  the  throat. 

Excite  vomiting  by  warm  water,  a  tea- 
spoonful of  ground  mustard,  and  tickling 
the  throat.  Meantime  very  fine  powdered 
fresh  charcoal  may  be  given.  (May  be  pow- 
dered by  pounding  it  enveloped  in  a  hand- 
kerchief). After  vomiting  (or  before,  if  long 
delayed),  give  much  strong  tea. 

Give  very  finely  powdered  fresh  charcoal 
largely  (quickly  pounding  coal  from  a  wood 
fire)  as  soon  as  possible  ;  excite  vomiting  by 
warm  water,  a  teaspoonful  of  ground  mus- 
tard, and  tickling  the  throat;  then  give 
more  charcoal  and  strong  tea.  Repeat  the 
vomiting. 
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Laudanum : 
Opium  : 
mokphine  : 
Soothing  Syrups : 


Give  very  finely  powdered  charcoal  (ob- 
tained as  above) ;  excite  thorough  vomiting, 
(as  above),  and  repeat  the  charcoal  with 
strong  tea  and  the  vomiting.  The  sulphate 
of  zinc,  ten  to  thirty  grains,  may  be  given 
instead  of  the  mustard  or  in  its  failure. 
Rouse  the  patient  by  frequent  walking,  and 
by  ammonia  to  the  nostrils,  and  frictions 
w^ith  camphor. 


Chlokal  Hydrate ; 


Cause  vomiting  by  warm  water,  a  tea- 
spoonful  of  mustard,  or  fifteen  to  twenty 
grains  of  sulphate  of  zinc,  repeated  if  neces- 
sary, and  tickling  the  throat.  Give  tea  or 
coffee. 

ALBERT  B.  PRESCOTT,  M.D. 
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